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INTRODUCTION 
The Islands 
In 1835, a young naturalist, Charles Darwin, only 26 years old, made what is now 
a historic voyage to the Galapagos Islands aboard the H.M.S. Beagle. Upon his arrival in 
the island archipeligo, he observed the unique plants and animals that led to his theory of 
evolution. First discovered in 1535 by Fray Tomas de Berlanga, the Bishop of Panama, 
when his ship was swept off course on a voyage to Peru, the islands have since played 
host to a mixed group of pirates, famous authors, convicts, scientists and tourists. 
Whether fascinated by its stark beauty or repelled by it, there is something about this 
unusual group of islands that cannot fail to affect the visitor to its shores (Thornton, 
1971). 
The Galapagos Islands is a Pacific archipelago of 13 major islands, six minor 
islands, and more than 42 islets and rocks straddling the equator 600 miles off the coast 
of Ecuador. The importance of the islands as a unique biological site has been recognized 
by their gaining national park, world heritage site, biosphere reserve, and marine reserve 
status. According to scientist Robert Bowman, "The islands literally bulge with 
biological curiosities, including arborescent cacti, four-eyed fishes, ocean-venturing 
iguanas, gargantuan turtles, flightless cormorants and tool-using finches. Indeed, the 
Galapagos is a virtual Mecca for scientists, yet is one of the more poorly known areas of 
the world" (Hickman, 1985). 
Charles Darwin stated: "Among the scenes which are deeply impressed on my 
mind, none exceed in sublimity the primeval forests undefaced by the hand of man. No 
man can stand in these solitudes unmoved and not feel that there is more in man than the 
mere breath of his body" (Darwin, 1845). The Galapagos Islands are certainly different 
than they were in Darwin's time. The Galapagos National Park (GNP) was established in 
1959. As is typical of many national parks today, the GNP is faced with increasing 
demands: to protect its wildlife, to entertain more visitors, to absorb more pollutants, and 
to offer more resources for a growing local population. 
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The Matazamo 
The Galapagos archipeligo is relatively young geologically, formed only a few 
million years ago (Jackson, 1991). The flora and fauna that occur on the Galapagos 
Islands are the result of a complex series of long distance dispersal by sea, air, and birds. 
Adventurous pioneers discovering the isolated, rough-scabble archipeligo found 
themselves dependent on the resources there: fish, birds, and giant tortoises for food, and 
timber, sand and rock for building materials. In this harsh environment, Ecuadorian 
immigrants and a handful of hearty Europeans carved their own niche, and settled there. 
And yet, as full of sharp thorns and tough shells as the Galapagos Islands are, the 
ecosystems of isolated, oceanic islands such as the Galapagos are fragile (Hamann, 1979). 
Human use of the archipeligos' timber, tortoises and other resources, dating back to the 
1600s, have resulted in extinction and exploitation. 
Matazamo, Piscidia carthagenensis. a native tree in the Leguminosae family, as 
described in Wiggins and Porter (1971), is found on the Galapagos Islands of Santa Craz 
and San Cristobal. In 1967, the population of Santa Cruz Island was less than 1,000 
(Wiggins and Porter, 1971). Matazamo was first harvested as an open access resource by 
the small local population. Matazamo has a history of importamce to the island's local 
communities: Puerto Ayora, Belle Vista and Santa Rosa, located on Santa Cmz Island. 
Matazamo is known locally for its' unique properties: dense, hard heartwood which is 
impenetrable to termites and water rot. This has made the wood popular for numerous 
uses. In 1879, Manuel Cobos had a boat dock built of matazamo on San Cristobal Island. 
Though the dock was destroyed in 1976, it was described as being just as strong and 
durable as it was when it was constracted nearly one hundred years ago (Municipio de 
San Cristobal, 1987). Since that time numerous early settlers, as well as people today, 
used matazamo for boat construction, docks, fence posts for corrals, fire wood, (where its 
dense qualities make an extremely long lasting, hot fire that is also excellent for charcoal) 
and house constmction. Matazamo also is used in residences for flooring, heavy tables, 
chairs, and windows. Tmly, we can credit matazamo for building up the settlements that 
we have on Santa Craz Island today. 
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In 1968, the Servicio de Parque National Galapagos (SPNG) (Galapagos National 
Park Service) was created by the Government of Ecuador without local citizen input. The 
Ecuadorian Park Service currently controls access to over 90 % of the land area of the 
archipelago. The only areas lying outside the park boundaries were the communities 
already in existence when the boundaries were decided (Bailey, 1991). The SPNG 
delineated special use zones on Santa Cruz Island, within the park;, to supply the 
population with various materials, including sand, rock, and local wood, including 
matazamo. By this time, much of the matazamo adjacent to the town that was easily 
accessible to the local people had been cut. 
In 1975 the SPNG began a permit system (Plan Maestro par la Proteccion, 1974) 
to regulate the amount of matazamo taken from these special use zones. The local 
population of Santa Cruz Island had grown to over 3,000, according to the 1980 census 
(Bailey, 1991). The idea of the permit system was to require local people to come in to 
the Park Office and request a permit, giving the Park Service some contact with the local 
population and a better idea as to the amount of wood used. 
The permit system proved to be problematic. At first, permits were granted 
without specifying the quantity or type of wood. The permits would only allow a limited 
number of dead trees to be extracted. If someone needed more wood, another permit was 
necessary. In order to save time, as well as to avoid the sometimes difficult dealings with 
the park service, local people would take more wood than they actually needed for a 
certain project. Enforcement was difficult, with people having a permit to remove 10 
trees, and taking as many as 20 or 30 without regulation, stockpiling it for later use (pers. 
comm., anonymous, 1995). 
Meanwhile, the flow of immigration had increased substantially. Population 
growth during the 1980's centered on Santa Cruz Island. This increased immigrant 
population, especially that in Puerto Ayora, is linked to opportunities in tourism, 
employment in government service (including the National Park Service), and 
government-sponsored development projects (Bailey, 1991). In 1995, the population of 
Santa Cruz Island was estimated at 8,000 people (Lemonick, 1995). 
This increase in population had a two-fold impact on the matazamo. First, 
matazamo was being cut as a result of the town area expanding, clearing of agricultural 
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areas and road building. Secondly, this quick rise in population put even more demands 
on the wood in the special use zones. In 1979, the botanist Ole Hamann (1979) noted that 
the number of matazamo trees on the inhabited islands of San Cristobal and Santa Cruz 
had diminished on account of the felling by the local inhabitants. In 1994 a local tree 
cutter reported removing over 300 posts of inatazamo in one day (pers. comm., 
anonymous, 1995). Though the permits were for the harvesting of only dead, dry wood, 
the cutting of live trees also took place. People removed trees at night and on weekends 
(pers. comm., anonymous, 1995). Trees of useful size became more difficult to find. The 
amount of legally extracted wood on Santa Cruz went down in 1993 and 1994, due to 
stricter control and better patrolling by the SPNG (Amador et. al., 1995). However, the 
local population was also removing both live and dead trees from within Park boundaries 
near the delineated agricultural zones. Since these areas are protected, this harvest is 
considered poaching by the SPNG. 
In April 1995, alarmed by the amount of wood being taken from within the Park 
boundaries, (SPNG, 1995) the Park felt obligated to take measures to stop the 
exploitation of matazamo. All permits for the extraction of matazamo were suspended ^ 
except for special social and community use, and only if the Technical Department of the 
SPNG certified that no other type of wood can be used (Resolucion, 1995). As of this 
date, none of these special permits have been issued (pers. comm. Micheal Bliemsrieder, 
1995). 
At this time, the status of the matazamo in the special use zones is in question. 
Local residents of Santa Cmz Island, disgrantled by the cancellation of the permit system, 
continue to need wood. The human use of the forests on Santa Cmz Island, the most 
populated island of the Galapagos, prompted the Charles Darwin Research Station 
(CDRS) and the Galapagos National Park Service (SPNG) to propose this project; a 
resource management plan for matazamo. 
Two studies on matazamo were carried out on Santa Cruz Island, Ramirez (1984) 
and Espinoza (1991). These studies were both focused on evaluations of the standing 
biorriass of matazamo in special use zones and protected areas. They are mainly 
biological studies that do not emphasize resource management. My study examined areas 
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of tree extraction and measured regeneration and size class, to assess ecological 
information on the state of the matazamo populations on Santa Cruz Island. 
There is a growing perception that the fate of protected areas is tied to the support 
of the local human population (West, 1991}. This study is a first step toward 
understanding the complexity of the problems involved in merging and integrating natural 
area protection with the concerns/use of wood by the resident peoples who live adjacent 
to that protected area. Local utilization of protected area resources raises the question: to 
what extent and in what ways should resident peoples near protected areas be permitted to 
utilize natural resources of the area (West, 1991)? To answer this question, it is 
important to begin to understand the history of matazamo use, alternatives, and local 
attitudes regarding the management of the resource. 
My study also attempts to identify gaps in the knowledge about the matazamo 
forest. Areas of future concern can be an important management indicator for future 
resource use and conservation. A final component is to synthesize this information into 
suggestions for a management plan for the matazamo. 
Chapter One 
THE HUMAN USE OF MATAZARNO ON SANTA CRUZ ISLAND 
Setting the Scene 
Matazamo is a tough old wood. Reflected in the eyes of a carpenter, a 25 year 
veteran of Santa Cruz Island, the wood sizzles and spits sparks. The wood is so hard that 
it dulls his tools, but the carpenter smiles. "This wood," he says, in Spanish, "is 
incorruptible. It is the foundation of our community." Stalwart trees that grow branched 
and knurled, the matazamo is, literally, the foundation of many of the dwellings on Santa 
Cruz Island, including the Charles Darwin Research Station. The matazamo and the 
residents of Santa Craz Island have a colorful past and face a challenging present and 
future. 
It is important to have an understanding of the history of the park and its local 
peoples to begin to understand the use of the matazamo wood, and the present resource 
conflicts. This chapter begins with a brief summary of the history of human settlement, 
followed by a description of the historic context and current profile of the local residents 
on Santa Cruz Island, the study site for this project. The history of conservation in the 
islands leads into a discussion of resource use. 
Historv of Human Settlement 
The Galapagos Islands, from its initial discovery and through the time of Darwin's 
Beagle voyage, have played host to numerous groups of people, including pirates, foreign 
colonists, Ecuadorian immigrants, wealthy yachtsmen, and scientists. In addition to 
Darwin, many scientific expeditions explored the islands. As early as 1825, the first 
extensive plant collection was made by botanist David Douglas (Thomton, 1971). 
Intemational scientific concem for the unique species found on the Galapagos played an 
important role in the conservation of the islands that was to follow (Alan Moore, pers. 
comm.). 
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In 1832, Ecuador's sovereignty of the Galapagos Islands was established, and the 
islands fully annexed. Since then Ecuador has encouraged settlement and immigration 
from the mainland to support its claim of sovereignty. Still, the population was sparse in 
the beginning, limited to hearty pioneers. The total population of the islands in 1935 is 
estimated to have been only 320 (see Table 2) (Bailey, 1991). -
Local people are those individuals, families, and communities that occupy, reside 
near, or otherwise use, on a regular or repeated basis, a specific territory within or 
adjacent to an established protected area (West and Brechin, 1991). The resident peoples 
of the Galapagos Islands include peasant peoples, farmers and rural citizenry, local 
entrepreneurs, (Bailey, 1991) and certain technically skilled people, such as doctors. 
Table 1.1 describes these types of residents (Based on West and Brechin, 1991): 
Table 1.1. Description of Resident People. 
Peasant peoples are subsistence agriculturalists, frequently engaged in some cash 
cropping and market activities. They are formally incorporated into state activities, 
such as taxation. ^ 
Farmers and rural citizentry produce primarily for commercial markets, or assist 
others in doing so. Farm laborers as well as local farm suppliers are included in this 
category. 
Local entrepreneurs are engaged in commercial activities as a result of the protected 
area's establishment. Examples include those who run hotels and restaurants, guide 
tourists, own tour boats, keep supplies, shops, etc. 
Skilled people are doctors, nurses, teachers, specialized boat mechanics and boat 
builders, and fine carpenters who have settled in the islands and practice their 
professions. 
Recent unskilled immigrants are from mainland Ecuador. Moving to the islands in 
search of a higher quality of life, they hope to find jobs in the tourism industry, with 
governmental projects, or in local commercial activities. 
The population of the Galapagos is continuing to grow at between 6-8% a year 
(Rodriguez, 1993). This rapid growth can be attributed to the perceived opportunities for 
well paying jobs. In recent years the Galapagos has been seen by many on the mainland as 
Ecuador's "mina de oro," or gold rush, thus attracting many boomtown immigrants 
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(Wallace, 1993). These recent immigrants make up what could be defined as a fifth type 
of Galapagos resident. 
Salaries are higher in the islands for immigrants with skills useful to the tourism 
industry and other related services. Tourist money has given the Galapagos province the 
highest standard of living in Ecuador, and it is understandable that this is an attractive 
incentive. However, only a small percentage of new immigrants arrive with money and 
skills. The majority are unskilled- refugees from depleted farm areas or crowded urban 
centers (Salwen, 1989). On the mainland, the Galapagos Islands are touted as an 
attractive paradise in which to live and work. Recent mainland immigrants arrive to find 
that competition for the few unskilled jobs is keen, and that everything—food, water, gas-
costs several times the mainland price. Some new inmiigrants have been identified as 
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matazamo tree cutters (see Chapter 2). This recent immigration influx has reportedly 
brought an element of crime, alcoholism, and juvenile delinquency to the Enchanted 
Islands (Salwen, 1989). Aside from the human cost, this new invasion by Homo sapiens 
has created conflicts. One is the accelerated use of resources, and expansion into park­
land set aside to protect the unique flora and fauna. Second are the conflicts with historic 
use of resources by the long-term "pioneer" residents. 
Historv of Resource Use 
By the time Darwin visited the islands in 1835, European people had already left 
indelible marks on "Las Islas Encantadas" (Thornton, 1971). The giant tortoises for 
example, were used not only by pirates but also in the late eighteenth and nineteenth 
centuries by British and American whalers as a living stock of food, and were removed 
from the islands by the thousands. Whalers' logs inspected by C.H. Townsend (1925) 
showed fifteen thousand giant tortoises removed for meat by whaling ships between 1811 
and 1844 alone (Thorton, 1971). Scientists also contributed to this plunder. Scientists, 
after collecting tortoises on an island, would declare them extinct, only for some later 
expedition to discover and remove the survivors, once again claiming them as specimens 
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of a dying race. The "last survivors" of the tortoises on Pinzon Island were collected by 
four different expeditions in 1897, 1898,1900, and 1901, and yet the famous Academy 
scientific expedition of 1905-06 discovered 86 tortoises on that island. The scientisits 
killed and removed all of them for study; over sixty of those were females (Thorton, 
1971). 
During the first one hundred years of settlement, agriculture and fishing provided 
the twin bases of material existence for the pioneers who settled in the islands. 
Agriculture has been most successful on Santa Cruz, San Cristobal, and Isabela, which 
have dry coastal plains, but above 150 meters have an extensive moist zone which is 
suitable for farming. Once the native vegetation has been cleared, the land provides 
pasture and grows a variety of food crops, often exported to the mainland. Fishing is both 
for subsistence and export. Fishing declined in the 1970s as owners converted their 
fishing boats to carry tourists. Currently, fishing has picked up again to feed the local 
population. A new element to the industry is the fishing of shark fins, sea cucumbers and 
lobsters for international markets (Wallace, 1993). This industry has attracted inunigrants 
from the mainland, hoping to cash in on this industry. 
Another resource was building material. The local residents built homes out of 
local resources, such as sand and stone. The need to regulate where these materials were 
extracted became important as the population increased. Residents were taking whole 
beachfuls of sand to mix into concrete, removing important sea turtle nesting sites (pers. 
comm. Heidi Snell, 1995). 
Tourism in the Galapagos Islands began with a royal interest. In 1964, the Duke 
of Edinburgh, Honorary Life Member of the Charles Darwin Foundation, visited the 
islands, and his participation in the film "The Enchanted Isles", helped to create general 
world wide curiosity (Hickman, 1985). People became interested in visiting the islands 
firsthand. In 1965, at the request of the Ecuadorian government, a group of people sent 
out by the British Ministry of Overseas Development studied the possibility of a tourist 
industry. Its report suggested, among other things, that a National Park Service should be 
10 
established and that tourist visits should take the form of cruises, thus eliminating the 
need for onshore accommodations. 
Due to a number of factors, including the Darwin legend and increased interest in 
conservation, tourism developed at a rapid pace. Tourism in the Galapagos has expanded 
rapidly since 1970 (Bailey, 1991) when a tour operator based in Quito began offering 
island cruises. From a little over 4000 tourists per year in 1970, it has grown to over 
50,000 in the early 1990's (Boyce, 1994). The rapid rise of tourism parallels the rise of 
the local population (see Table 1.2). 
The Galapagos brand of tourism is somewhat unique. Tour boats assume the roles 
of both hotel and restaurant in order to reduce human impact to the park. Hotels, 
restaurants, and shops now exist in Puerto Ayora, but most tourists have little need of 
these facilities. Though tours of the Galapagos include a stop in Puerto Ayora to 
purchase crafts and souvenirs, and to have a meal, the tour boat continues to serve as the 
base of operations for visitors. 
Matazamo Use 
As settlers first moved to the islands, they faced a hostile and difficult 
environment. Forest resources on the islands were scarce, and the matazamo, with its' 
durable properties made it an ideal wood for building a life on Santa Craz Island. 
Matazamo was harvested opportunistically, as an "open access" resource, by anyone with 
the time, where-with-all, and need. 
Table 1.2. Chronology of Matazamo Use 
1879 
• Manuel Cabos builds a pier of matazamo on San Cristobal Island. It took 
the special toughness of the early settlers to haul the heavy wood out of the 
dense vegetation. 
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1935 
• 
• 
1950 
• 
1962 
• 
• 
1964 
• 
1971-1974 
• 
• 
• 
1975 
• 
1979 
• 
1970-1980 
• 
• 
1980-1990 
• 
• 
• 
Three hundred and twenty people inhabit the archipelago. 
People living on San Cristobal and Santa Cruz Island use matazamo, 
performing the difficult task of cutting it with hand saws. 
Population of the islands is 1,300. Hand cutting continues. Boats are 
constructed entirely out of matazamo, some of which last to this day. 
Population rises to 2,300, with some 550 on Santa Cruz Island. 
The first chain saws, a luxury item, arrive on the islands. The wood 
becomes easier to harvest. 
The Charles Darwin Research Station is established. The buildings are 
made of local materials, including rock and matazamo. 
The road linking the village of Puerto Ayora to Baltra where the airport is 
located is built. Transportation becomes easier. 
Population of Santa Cmz Island is 1,100. 
Matazamo is extracted in proximity to the growing town. 
The permit system for the matazamo special use zones is started by the 
GNPS. 
The boundaries for the National Park are finalized, 20 years after the 
islands were legally declared a national park. Park personal continue to 
issue permits and monitor wood use. 
Matazamo wood continues to have multiple uses as the town of Puerto 
Ayora expands. 
Population in the Islands has increased to 5,600 by 1980. 
Introduced wood species such as cedrela (Cedrela odorata) are planted on 
cleared land, and begin to be used. 
Large matazamo trees become more difficult to find, especially in the 
special use zones. 
The CDRS and GNPS start a successful campaign to teach farmers to 
make "living" corral-posts by using planted trees, and to stop using 
matazamo. 
Matazamo still used for house beams and posts and boats, and for 
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furniture, though cedrela becomes useful for furniture and window 
casings. 
• The price of matazamo begins to increase for specialized pieces. 
1990 
• The size of the posts hauled out of the special use zones continues to 
decrease. 
• The demand for large pieces, needed for boats and houses, creates a 
special occupation; the specialized wood cutter. These cutters make good 
money finding and cutting the bigger trees adjacent to the agriculture areas 
and adjacent to the special use zones from the Baltra road. These areas are 
national park, where it is illegal to extract resources. 
• Local people continue to use cedrela, which is now cheaper, for chairs, 
beds etc., and wood imported from the continent is used to supplement 
matazamo for boatbuilding. 
• The population of the Islands reaches 12,000, with over 6,000 living on 
Santa Cruz Island (Boyce, 1994). 
1995 
0 The population of the islands, by some estimates, is close to 15,000. 
0 Permits become suspended. 
0 The trees in the special use zone are small, their only use is for small 
posts. 
• Roads, built by people for wood extraction purposes, start from the special 
use zones and push into protected parkland. 
Q Wood cutters harvest more than 50 large living and dead trees out of the 
protected park area for two large tourist boats being built in Puerto Ayora, 
fetching a premium price for the wood. 
0 The National Park uses local radio and television ads to raise awareness 
and to increase enforcement of the park boundaries. 
0 ' Matazamo cutting and selling goes underground, making some reluctant to 
discuss it. 
• The Park confiscates cut matazamo planks from the park, and by law, sells 
it at public auction. 
0 Some local residents express anger over the confiscation and sale of the 
wood. 
History of Conservation 
On the hundredth anniversary of Darwin's visit, the first proposals to preserve the 
Galapagos began. The Ecuadorean government passed the first legislation intended to 
protect the wildlife of the islands in 1936, but no agencies had been set up to implement 
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the decree. Twenty years later, urged on by international scientists united in a single 
international group, (the Charles Darwin Foundation for the Galapagos Islands), the 
United Nations (UNESCO), and the International Union for Conservation of Nature 
(lUCN), the government of Ecuador issued another decree; the establishment of a 
national park and an international scientific station. 
The Charles Darwin Research Station (CDRS) was established in 1961, and 
officially opened in 1964. The role of the Research Station was to coordinate all 
scientific work in the islands, gather baseline data, establish conservation goals based on 
the data, and recommend programs to support those goals, such as the eradication of 
introduced species (Boyce, 1994). In 1968 the Ecuadorean Galapagos National Park 
Service (SPNG) was set up, as it was desirable that the sovereign power should assume 
direct responsibility for the management of the national park (Hickman, 1985). The Park 
Service effectively controls access to parklands, is instrumental to implementing the 
programs recommended by the research station, and has increasingly taken charge of 
operations and tourist management. The Darwin Station continues to provide research 
and scientific advice. 
With the government of Ecuador directly involved in the National Park, the issue 
of park boundaries could be addressed. The decree establishing the National Park in 1959 
declared that the whole archipelago, apart from land legally acquired before that date, was 
to be included within the Park. Decrees take time. During the dozen years it took to 
finalize the boundaries, squatters moved in, but funds were found to settle them 
elsewhere (Hickman, 1985). Finally, nearly all the land area was incorporated into the 
National Park, including large parts of the four inhabited islands (Isabela, Horeana, San 
Cristobal, and Santa Cruz); one estimate is as high as 96.6 % (Hickman, 1985). Within 
these boundaries there is no private property and there are no residents. Because the 
population has increased by 600% since the park's inception, there is speculation that the 
actual amount of parkland may have been reduced to roughly 88%. This reduction is the 
result of farmers clearing the land for grazing and agriculture (Salwen, 1989). This 
reduction in park-land may be the result of birth rates on the island. Demarcation of 
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park boundaries effectively foreclosed opportunities for new residents to open virgin land 
and made it impossible for established residents to expand their holdings. The 
opportunities for the farmer's descendants are constrained, particularly should existing 
plots be subdivided (Bailey, 1991). 
Inevitably, there have been clashes of interest. The sudden imposition of a 
National Park and a tourist industry in midst of massive immigration, hit hard on an 
economy dependent on subsistence farming and fishing. Cattle and other livestock from 
local farms wandered into the Park. Farmers continued to clear land for agricultural 
purposes, and introduced foreign species, which have an impact on the park's flora and 
fauna. An example is the guava tree, valued on the mainland for its fruit, but a strong 
competitor with the endemic island plants. New park boundaries suddenly deprived the 
long-time Galapagos settlers of traditional resources such as lumber and stone. 
The existence of the National Park and the rapid growth of tourism brought about 
profound changes in what was an isolated society of pioneer residents. During the first 
hundred years of settlement, agriculture and fishing provided the bases of material 
existence (Bailey, 1991). On Santa Cruz Island, farming could only occur in the islands' 
interior, where the conditions were conducive for crops. At the time of the Park's 
inception (1959), agricultural zones were created. In the early 1960's, a more organized 
attempt was made to divide up suitable arable land for distribution to new Ecuadorian 
colonists (Hicknian, 1985). Conservationists argued that farming in the Islands should be 
restricted to existing zones, and should not be expanded, a principle the Park has upheld. 
Within the confines of a small population, this situation was accepted. The recent 
increase in population and the distance of the islands from the mainland has put 
tremendous pressure on the "exploitation" of Island resources such as fill dirt, arable land, 
sand, stone and lumber. 
The planners of the National Park realized, at its inception, that the needs of the 
local rural population have traditionally been met using park resources. Special use zones 
were created within the Park to allow the local residents to extract resource supplies and 
respect park boundaries. The permit system (1975) was designed to assist in monitoring 
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the amount of wood being harvested from the zone. By 1995, Park Service personal felt 
that the amount of wood extraction had reached "alarming" proportions (SPNG decree, 
April 20,1995). In April 1995 the Park took a course of action and suspended the permit 
system for matazamo and made collection of the wood illegal. 
Issues Raised Bv Matazamo Harvest 
A rising population clamoring for wood, special use zones that are being over­
used, and park trespass have deepened tensions regarding resource use and protected area 
preservation. The scale and complexity of matazamo use on Santa Cruz Island is far 
greater today than anything the small, traditional communities on the Galapagos ever had 
to deal with before. 
Resource issues raised by these circumstances include: 
1) Wood in the designated special use zones no longer can supply the local population 
with the sizes of wood needed for generating, income and boat building. 
2) Local residents are building roads to access wood. The roads are used by trucks in 
some areas, by mules in others. These roads extend from the special use zones, and the 
agriculture areas, into the protected park area. Roads fragment wildlife habitat, introduce 
exotic species, and increase erosion and sedimentation (Noss, 1995). 
3) Chain saws make the cutting of matazamo trees easier. Tree cutting methods are 
exhibiting more waste. 
4) The harvest of mature trees may have a negative impact on the population viability of 
matazamo sustainability. 
5) Due to a lack of scientific study, the extent and population viability of the matazamo 
on Santa Cmz Island is unclear. What is clear, from historical references and the shift in 
the methods of harvest, is that much of the matazamo that occurred in or near the 
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designated human habitat areas is gone. 
Matazamo use has changed, from an open access resource to a state regulated one. 
So who is involved with the matazamo wood now? Cutters illegally harvest posts for 
house foundations, and cut trees for boats and houses. Carpenters and craftsmen will take 
orders for furniture, window casings, and floors. Local people buy and sell stockpiled 
matazamo planks and pieces. The SPNG continues to extract posts out of the special use 
zones to use as trail markers for the national park. Hotel owners, entrepreneurs opening 
shops that cater to the well-to-do tourists, and constmction contractors are buying the 
wood. Certain large, unusual pieces are used as embellishments above tourist shops and 
set into fine homes. Matazamo is used less than in the days of firewood and corral posts. 
However, as the population of Santa Cmz Island continues to grow, the wood's durable 
qualities and beauty is still very much in demand. 
The creation of the Galapagos National Park has restricted human access to the 
use of most natural resources. Matazamo wood has a historical and current use by the 
local residents of Santa Cmz island. Livelihood pressures and historical uses that 
underlie peoples' use of the forest resources need to be balanced with and integrated into 
environmental management activities. In order to accomplish these goals, or see where it 
may not be possible, it is necessary to develop an understanding of peoples' resource use 
in proposed management areas. Merging and integrating the problems of conservation 
and mral development is complex and fraught with conflict. This conflict requires an 
integrated, interdisciplinary approach to these problems and issues (Belsky, 1992). 
Chapter Two 
ISLAND ATTITUDIES 
Introduction 
Conservationists have increasingly come to appreciate that the support and 
participation of local people in environmental management is crucial. If local people are 
going to support conservation measures, livelihood pressures that underlie peoples'use of 
forest resources need to be balanced with and integrated into environmental management 
activities (Belsky, 1992). 
Western and Wright (1994) suggested that local participation in decisions and 
benefits could reduce hostility toward conservation efforts in protected areas. Similarly 
an understanding of local Galapagos residents and their matazamo use is imperative to 
designing a management plan for the matazamo resource. Key informant interviews were 
conducted with the local residents of Santa Cruz Island. Areas of investigation included 
the questions outlined in Table 2.1. 
Table 2.1 Areas of Investigation of Matazamo Use 
Who is supplying the wood for use in the community? 
What does the wood cost in the community? What are its uses? Have these uses changed? 
What is the historic use of the resource by the local residents? 
How does the Park Service view the administration of matazamo? 
What is the local peoples' understanding of the Park's suspension of the permitting system, 
making removal of matazamo illegal? 
Methods 
Key Informant Interviews (Kumar, 1987) consists of interviewing knowledgeable 
individuals in order to obtain data, opinions and perspective on a topic. This method is 
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usually more appropriate for understanding a phenomenon or process than for measuring 
it precisely. Literviews do not provide generalizations regarding the entire population; as 
it is not a random sampling method. 
Key informant interviews are conducted using an interview guide (see Appendix 
B) that lists the basic topics and issues to be covered during a session. This method is not 
intended to be a questionnaire, rather, it is a conversation to elicit more information and 
ideas. This method is appropriate when: general, descriptive information is sufficient for 
decision making; the primary purpose of the study is to generate suggestions and 
recommendations; and the need is to develop questions,4iypotheses, and propositions for 
further testing and refinement (Kumar, 1987). 
The process of locating key informants began with a list of eight names of 
residents involved in the cutting and selling of matazamo supplied by the SPNG. This 
list included the names of people who had been arrested for removing matazamo from the 
Park illegally, and the owner of a large carpenter shop. The list, though helpful as the 
starting point to identify key informants, became difficult when many of the listed locals 
could not be found to be interviewed. 
The selection process continued by talking to people at the CDRS, SPNG, and in 
the towns of Puerto Ayora and Belle Vista. When I mentioned the topic of matazamo, 
names would be suggested. In many situations, the same names would be repeated, and 
these people would be contacted for an interview. Additional interviewees were added as 
more names were suggested. 
Four categories of appropriate sources of key informants were identified. These 
four categories were: 1) wood users, such as carpenters and boat builders; 2) wood 
buyers, such as boat owners, hotel owners etc.; 3) pioneers, who first used matazamo 
wood and have an historical perspective; and 4) the SPNG. 
hterviewing 
Spanish is the resident language spoken in the Galapagos Islands, though many 
residents speak English as a second language. Volunteers from the Charles Darwin 
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Station assisted in translation when the interviews were conducted in Spanish. 
In total, 15 interviews were conducted. There were 5 interviews in the wood users 
category, 6 in the wood buyers category, 4 in the pioneers category, and 3 in the SPNG 
category. The wood buyers and pioneers categories overlap, as many pioneers in the 
Galapagos have used the matazamo wood. 
The wood users are a varied range of local people; carpenters, wood cutters, and 
boat builders. Typically, carpenters do not get the wood themselves, but purchase the 
wood from local wood cutters. Boat builders use the wood purchased by the boat owners. 
Recently, as wood cutters need to go deeper into the forest for selective timber harvesting, 
the wood cutter has become more specialized. No longer a local person cutting timber for 
his own home, the specialized wood cutter may take a few days to find, cut, and haul the 
timber out of the forest. Wood buyers are willing to pay a good price for a quality piece 
of matazamo. 
The matazamo buyers are the local group that is the more "well-to-do" of the 
island at the present time. The matazamo buyers represent local entrepreneurs, some 
whom have been in the islands for many years. The catagory includes boat owners 
having tour boats built or extensively refinished, a landowner/farmer in the highlands, 
and the owner of a hotel built of matazamo. 
I defined the pioneers category as people who have lived in the islands for over 
six years, though the majority of the people in this category have lived in the islands 
longer, (one informant since 1934). Included in this category is a researcher that has been 
involved with scientific work in the islands for over 18 years. 
The people employed by the SPNG have a unique perspective on the matazamo 
issue. Two of the local Park employees have used matazamo, like many of the pioneer 
residents. Protection of the Parks' resources is the role assigned to the Park employees. 
In addition. Park wardens and employees are local residents of the community. 
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Bias 
The purpose of informant interviews is to identify trends and to generate 
suggestions regarding matazamo management. The interview process has some intrinsic 
biases. Many people may not have been truthful in their responses and comments. One 
person refused to be interviewed for this report. This person, a wood cutter, though 
guaranteed anonymity, feared repercussions (pers. comm., anonymous, 1995). 
There may have been a bias in the questions in the interview guide. Some 
interviews were conducted with the aid of an interpreter, possibly influencing the 
conversation. Errors in translation may affect results. 
Everyone on the list could not be reached for an interview. For example, one 
carpenter shop was approached a number of times, the owner was always away "cutting 
wood". Other local residents recommended for interviews were difficult to track down, 
or away on the mainland (Ecuador). A random sampling method was not used; this may 
be unrepresentative of patterns across other communities. It is also important to note that 
informant interviews do not represent the resident population of Puerto Ayora. Only one 
research method was used. A combination of research methods, such as group interviews 
and random household surveys, coupled with key informant interviews, would have been 
more advantageous, given the various advantages and disadvantages of each method. No 
"newcomers" to Santa Cruz Island were interviewed. Their views are not represented in 
the results of this study. 
Interview Results 
Listed below are the conmion points from the informant interviews. The topics of 
concern are divided loosely into 8 groups: 
1. Attitudes of the SPNG 
2. Attitudes toward the SPNG 
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3. The Permit System 
4. Matazamo Use 
5. Conservation 
6. The Matazamo Mafia 
7. Alternatives 
8. Immigration 
1. Attitudes of the SPNG 
The SPNG designed the permit system to allow the local people to enter the Park 
to extract resources (sand, rock and timber) in certain designated areas, and to regulate 
which trees the people could extract. In the case of matazamo, only dry, dead timber was 
allowed to be extracted from the special use zones. Finally, according to one Park 
official, in 1995 the SPNG suspended the permit system because they "just could not 
control it (the regulation of timber) anymore". The local people started cutting live trees, 
something not done a few years ago. Factors such as the wood is getting increasingly 
expensive; people are importing other timber species from the mainland because they 
can't get large matazamo trees anymore; and roads are built from the special use zones 
into the protected forest to extract timber from different areas have some Park officials 
concerned the species is disappearing in some parts of Santa Gmz Island. Park officials 
used the term "Mafia" to describe the two or three groups controlling the matazamo 
extraction (see more of this in a following section). The SPNG is mandated to protect the 
various unique island ecosystems (Plan Maestro para la Proteccion, 1974). 
One Park official mentioned that the local people are accustomed to using the 
wood from a historical perspective. Ten or twenty years ago it was so plentiful that the 
locals used it for everything. The Park official thinks that the locals still have a tendency 
to want to do this, and the role of the Park is to decide what uses constitute the best use of 
the resource. As an example, a local resident came to the Park headquarters to ask for a 
special permit to extract 80 posts of matazamo out of the special use zone to build a 
fence. The Park responded that he should use some other type of wood. The local 
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resident was adamant, using another wood would mean replacing the fence in 5-6 years, 
while a fence of matazamo will last 10-20 years. The Park official thinks that this idea is 
nonsense, and that another species of wood is more than adequate (he did not specify 
what kind). 
The official commented that the matazamo wood has become a kind of symbol of 
resource protection; indicative of the difficulties the Park is having in enforcing its 
policies regarding Galapagos resources and the local residents. The Park decided to 
sponsor a commercial on the local television station, calling attention to the taking of live 
trees from protected Parkland, and asking the community to respect protected Park 
boundaries. 
According to the Park official the Park has its own plan for protecting the 
matazamo resource. First, it plans to represent the legal situation clearly to the local 
people: all matazamo extraction is illegal, except on private areas (i.e., farms). Second, 
coordinate with other enforcement agencies (the small police force on the island, the Port 
Captain, and the Navy stationed there) to help the Park wardens if necessary. Third, the 
Park patrols should step up enforcement of the laws, and make examples of anyone 
caught taking matazamo illegally. This would be accomplished by putting people in jail 
and confiscating the property, such as chainsaws and mules, used to extract the wood. 
Fourth, when the local people are aware of the Parks strong presence, the Park official 
explained, you start an education campaign, to discuss altemative woods and respecting 
Park boundaries. The Park official realizes that they risk making the local residents angry 
over this tough approach, but feels it is the only way to accomplish resource protection. 
Finally, once the situation is brought under control, the informant hoped that the special 
use zones may be reopened to allow timber extraction again. He mentioned that 
eventually, he hopes to have a system of law enforcement similar to the National Parks in 
the United States. 
According to Park officials, one of the main obstacles to resource enforcement is 
money and lack of personnel. Fmstration reflected in their voices, two park officials 
stated that the population of the islands and the number of tourists is growing, while the 
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budget for Park personnel and Park resources continues to shrink. This situation not only 
affects the Park's physical ability to enforce the rules, but the morale of the Park rangers 
as well. 
2. Attitudes toward the SPNG 
Local residents express strong sentiments about the SPNG, both negative and 
positive. Though accepting the Parks' role as protector and regulator of the National 
Park, many local residents complained about the Park as well. One long time resident 
commented on the days before the Park as "the good old days". 
A number of the informants thought the SPNG was understaffed for the job of 
matazamo conservation. They felt that up to now, the SPNG has been unable to control 
illegal matazamo extraction. These two comments seemed to express the understanding 
of the difficult job that the SPNG has in controlling illegal activities. 
Though realizing that the Park's role is important to the life on the islands, some 
local residents, especially the wood buyers, complained that the image of the SPNG is 
unsatisfactory, reflecting an attitude of distrust of the SPNG. People commented that the 
SPNG did not take their own laws seriously and they did not respect the local people. A 
local wood buyer commented that the Park looks "under the shoulder", or disrespectfully, 
on the local townspeople. Understandably, conflicts may arise between wood buyers and 
the Park, which granted the permits to extract the wood. Wood buyers complained that 
they would request a permit for a certain amount of wood, and sometimes be turned 
down. This soured the buyers on trying to work within the law. An informant 
complained the Park could make the permit system difficult, making people inclined to 
extract more wood than their permit granted. There may be legitimate reasons that the 
permit was not granted, for example, the Park thought the request was for too large a 
quantity of timber. However, another story emerges as well. Certain wood buyers and 
wood users felt the Park showed unnecessary favoritism to certain people, and did not 
respect the permit system themselves. 
Another attitude expressed by a broad range of residents interviewed is a 
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perception that the SPNG is not "being serious enough". Local residents called for more 
personnel to monitor the removal of the wood from the forest. An important point to 
make here is that Park wardens, similar to the first Park wardens in the U.S. National 
Park system, were not seen as "policeman" enforcing the laws. The realm of enforcement 
is a role that will be increasingly necessary in the islands. One resident wood buyer 
called the enforcement process a "joke." Pioneer residents and wood buyers called for 
tougher enforcement and stricter penalties, and that only dry, dead wood should be 
allowed to be removed for use. 
3. The Permit System 
In conjunction with enforcement, the residents discussed the permit system. Some 
residents, notably wood buyers, felt that the permit system was administered with 
favoritism. Some felt that it was useless, and that the Park has not been successful in 
controlling the use of the resource. Other residents felt that some control was a helpful 
first step into resource protection. One long time resident mentioned the necessity of a 
large staff to properly administer an extensive permit system. It is not surprising that 
local residents known for their tough, pioneering spirit would have difficulty with 
regulations dictating what resources, and how much, they can use. Many informants 
seemed to realize with some practicality that resource control on an island is a necessity. 
They differed widely in their feelings of how effectively the Park's regulations managed 
the matazamo. 
4. Matazamo Use 
At present, matazamo varies in price. The current price for a plank Im x 20 cm x 
5 cm is $ 20-25,000 sucres, or approximately $10 U.S. dollars (2,500 sucres for one U.S. 
dollar, 10/1995). However, certain large specially-shaped pieces for boats can be worth 
as much as $80-100,000 sucres (or $32-40 U.S. dollars). 
Boat building is a common use for the matazamo wood. An informant stated that 
in the last 10 years perhaps 10 boats had been constructed in Puerto Ayora. Boat building 
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can require over 100 large pieces of matazamo, though how much is used varies by how 
much materials the boat owner can afford. One wood buyer interviewed stated that boat 
building on the continent of Ecuador was cheaper, because a variety of good woods were 
readily available. The advantage to building in Puerto Ayora, where materials are more 
expensive, is that he can supervise his workers, and the work can proceed at a certain 
pace. He mentioned that if matazamo became unavailable, woods from the mainland, 
such as guayacan, can be used. 
Carpenters prefer not to work with matazamo. The hard wood dulls the carpentry 
tools, it is difficult to work, and the cost is unaffordable for most people. Matazamo 
fumiture is considered a luxury Carpenters will build fiimiture if you request it, if the 
profit is right. I accompanied a well dressed friend to a carpenter shop; she wanted to 
order two chairs for her house. She was quoted two prices, depending on the wood used. 
Two chairs of matazamo were more than double the price ($100,000 vs. $35-50,000 
sucres) of two chairs made of cedrela (Cedrela odorata). an introduced wood popular for 
fumiture. It is not uncommon for carpentry shops to make fumiture, window casings and 
gates out of a mixture of matazamo and cedrela, which lowers the price. Wealthy local 
residents do have fumiture, floors and gates made out of matazamo. More than one 
informant mentioned that the current head the SPNG had a new table of matazamo built 
for his new house. Some local residents report that matazamo has become a status 
symbol. 
The local informants discussed the uses of matazamo. Boats, beams, (rafters) 
house foundation constmction, fumiture, gates, and corral posts were all mentioned. Boat 
building appears to be the prime use currently. 
Many local residents reported that the wood was being used for unnecessary 
projects, though what "unnecessary" meant varied widely. For example, one resident felt 
that fence posts and corrals where a waste of the wood and that other methods should be 
employed, while this same person owned many pieces of matazamo fumiture. Another 
person interviewed felt that matazamo for fumiture was not using the wood for the best 
purposes. This seems to indicate a change from the past, when matazamo was used for 
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everything without question. As the wood is being perceived as more difficult to obtain, 
and has consequently become more expensive, what connotes a "good use" of the wood 
has come more into question. Market forces may well have played a part in this recent 
change of attitude. 
5. Conservation 
The wood users and suppliers, who work closely with matazamo commented that 
the wood was slow growing, taking many years to reach any kind of harvestable size. 
When questioned further, none of the informants knew much more than that 
observational statement about the age or growth of the trees. The shape of the matazamo 
tree needs to be considered as well. The wood user group reported that the matazamo has 
poor form; the tree trunk is often gnarled, exhibits heart rot, and branches early. Cutting 
matazamo exhibits a lot of waste. Not much of the tree is actually usable for a certain 
project. For this reason, matazamo used for boats is harvested selectively. The cutter 
scouts out the best tree to fit the project. Cutters are entering protected areas to harvest 
bigger trees, as big trees no longer exist in special use zones, or near residential areas. 
The local informants raised concems about the availability of the wood in the 
future. Some wood buyers mentioned that matazamo is not an unlimited resource. Yet, 
the wood cutter acknowledged that there are still many trees left on the island that could 
be used. 
For many of the pioneer residents, the matazamo is spoken about with a tone of 
reverence. Local residents stated that control of the exploitation of matazamo is 
important and the wood needs to be conserved for the future. This point was discussed by 
the wood cutter. It is important to note this comment, as the wood cutter has taken trees 
out of the protected National Park area. Though the cutter expressed the need for 
conservation. Park boundaries and the regulations supporting those boundaries are not 
necessarily respected. As a long time Galapagos resident, the wood cutter may not regard 
official boundaries and the preservation of Parkland as effective "management" of the 
matazamo. 
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When the permit system was in effect, it allowed the permit holder to extract only 
dead trees from the special use zones. Wood users, buyers, and pioneers interviewed 
knew that live trees were being cut in the National Park. The local residents are aware 
that big trees are getting more difficult to find, and, consequently, more exlpensive. The 
local people want to keep their extraction rights, yet want the wood managed for the 
future use of the people. 
A topic that a number of residents mentioned was the upcoming sale of illegally 
cut matazamo planks that had been removed from the forest in the national Park by 
National Park wardens. Interestingly, people brought the issue of the confiscated 
matazamo up without any solicitation. These people thought the SPNG was essentially 
going into the matazamo selling business. At the same time, by canceling the permit 
system, law-abiding wood users can no longer extract the wood. While the SPNG would 
be acting within the law, which states that confiscated goods need to be sold at a public 
auction, the discontent expressed by local people must be taken into consideration. The 
National Park has since changed this policy, and will now sell confiscated wood to 
community projects only. 
6. The Matazamo Mafia 
The people who work for the National Park, as well as some of the local wood 
suppliers mentioned a Matazamo "Mafia". The Webster's dictionary has three 
definitions of the word: 1) a secret society of political terrorists, 2) a secret organization 
composed chiefly of criminal elements and usually held to control racketeering, peddling 
of narcotics, gambling, and other illicit activities throughout the world and, 3) (not 
capitalized) a group of people of similar interests or backgrounds prominent in a 
particular field or enterprise. It is interesting to note that both the SPNG and the tree 
cutter used this term to describe who is cutting the wood. Though the use of the word 
Mafia is rather extreme, the negative term is indicative of who is doing the cutting and 
selling of wood at the present time, and what the residents think of them. As wood 
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becomes harder to obtain, it has gone from being an open access resource to one that is 
harvested, illegally, by a small group of specialized cutters and involves more profit. 
7. Alternatives 
Some residents expressed a need for alternative woods for the use of the local 
population. As the price of matazamo has risen, especially in the last few years, people 
are already using substitutes. For example, 45 years ago, according to one boat owner, 
the entire bottom of a boat was made from matazamo with superior lasting qualities. 
Today, according to the boat owner, a boat is 65% guayacan (Tabebuia guavacan) and 
only 35% matazamo. Other altemative woods from the continent mentioned in the boat 
building business are alcamfor (Persea rigens) and chanul (Humiriastmm procemm). 
A wood cutter stated that he has recently been working with guayabillo (Psidium 
galapageium), an endemic tree species found in the transition and Scalesia zones 
(Jackson, 1991) of Santa Cmz Island. He did not say how it is being used. However, it is 
important information that the local population has shifted to using an endemic species. 
It is precisely for this reason that the National Park was instituted, to protect unique 
endemic species for the future. 
The question of altematives has many different facets. Carpenters, and boat 
builders and owners, have found altemative woods to use, such as eedrela for furniture, 
and imported wood from the continent, such as guayacan, to build boats. On Santa Cmz 
Island, however, no wood substitutes for the hard-wood qualities of matazamo. 
Matazamo has a long history of use on the island. If local residents want it, and can 
afford it, it is still the wood of choice. Most local residents could not afford, and may not 
even think it an option, to use wood from the continent. 
An important point raised by some wood users and buyers in interviews was that 
the Charles Darwin Research station and the SPNG need to supply altemative woods to 
matazamo, almost as a responsibility. Local people felt that if the Park and the research 
station wanted to "protect" the wood, then it was up to these two institutions to provide 
altematives for the local people. 
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8. Immigration 
Lastly, an issue that seemed to affect all the local residents was immigration. 
Many local informants mentioned that "new people" (immigrants) from mainland 
Ecuador are here for the monetary opportunities. This is in marked contrast to the main 
reason that local pioneer informants gave for immigrating to the Galapagos Islands. The 
tranquility and beauty of the Islands were the first reason that many pioneer residents 
gave for deciding to stay in what was a harsh environment. 
A few pioneer residents felt that the tranquility and uniqueness of the islands was 
being compromised. A diverse group of informants acknowledged the need for an 
immigration law. Many people felt that the population growth on the island cannot 
continue unchecked. Though the remarks surrounding the question of immigration are 
not related to matazamo, the local residents thought that more people on the islands 
would increase the demand for, and competition for, resources. 
Discussion 
New approaches to resource conservation are being sought which attempt to 
balance preservation with the needs and rights of resident communities. It is increasingly 
apparent that despite legal designations on paper, the viability of protected areas is tied to 
the support and the fate of the local people (Brechin, et. al., 1991). 
An understanding of the local community is the first step in what is a complicated 
process. Local people are not a homogenous unit. There is not a consensus on the 
problems or solutions. One problem is how to locate a legitimate voice to represent the 
local interest (Western, et. al., 1994). Given the historical and institutional context of 
conservation of the Galapagos Islands, the question of the resident peoples and their 
resource needs must be addressed. Renewable-resource use and preservation can only 
succeed if the interests of local people and conservationists converge (Brechin, et al., 
1991). This understanding should entail the realization that resource-based activities are 
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not static, but are creatively modified by the people themselves in response to changing 
ecological and economic as well as political conditions (Belsky, 1992). 
Observations and Implications from the Interviews 
The SPNG suspended the permit system when indirect evidence pointed to the 
depopulation of matazamo in certain areas of the National Park. Matazamo has become a 
symbol of the inability of the Park to interact with the local people regarding resource 
management. Wood use is also symbolic of the conflict between resource users and 
protectors. The SPNG has a plan of enforcement, but is hampered by lack of personnel 
and funding. Current enforcement techniques such as park boundaries and the presence 
of Park rangers as figures of authority do not seem to be respected by certain local 
residents, rendering these techniques ineffective. 
The local residents expressed a broad range of opinions on the role of the SPNG 
in regards to resource management. Some were supportive of the Park's role; others 
thought that the Park is at odds with the local people, and was not succeeding in resource 
protection. Though some suggestions were offered, such as stricter penalties and more 
enforcement, the local residents never addressed specifically how these suggestions could 
be accomplished. The broad range of attitudes points to the impact of the Park's role in 
resource management. Though difficult to measure, the SPNG policies have affected 
local attitudes regarding matazamo. 
These conmients also suggest a population at odds with the National Park, an "us 
versus them" attitude. In regards to the matazamo on Santa Cruz Island, the role of the 
National Park is viewed as a steward of a terrestrial resource. This role puts the National 
Park in a different position from previous years, that of Park access control, building and 
maintaining trails, and introduced species eradication. This new and necessary role of 
stewardship needs to be addressed by the SPNG and the community in order to be as 
effective as possible in benefiting both the Park and the local residents. 
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The permit system was initiated to monitor matazamo harvest in the special use zones. 
Informants suggested that the system was problematic to administer, enforce, and 
monitor. Some local informants expressed difficulty in dealing with the SPNG. Still 
others understood the difficult role of the SPNG in administering the system. 
Importantly, there seems little consensus as to the role of the SPNG and the local 
informants. The permit system required the cooperation of all parties concerned. 
Resource management projects such as the permit system are limited by the concern for 
community welfare. Local people's involvement is a necessary goal to protecting and 
improving resource production or protection (Belsky, 1992). 
Matazamo has a long history of uses. Boat building, which requires large, 
specially shaped pieces, is in demand. Carpenters will still make furniture and floors if 
the profit margin is high. What connotates a good use of the timber varies among the 
pioneers and wood buyers. Matazamo is not used as extensively as it once was, now that 
altematives are available, and the permit system rescinded. 
The local attitudes towards the matazamo have changed considerably in recent 
years. The wood has become a status symbol, and has gone from a resource of many uses 
to one used much more selectively. This change of attitude could be attributed to rising 
market prices, to the general scarcity of the timber, which is more difficult to procure, and 
repurcussions for illegal harvest. 
Balancing conservation, sustainable development of the matazamo resource and 
the needs of the local community is a commendable, but very complicated goal. The 
"lock-it-up" preservationist model of Park boundaries may not work when the population 
of the island community grows and needs to subsist directly from the land/and or forest 
products. 
Matazamo is a slow growing hardwood, with poor form that exhibits waste when 
harvested. The wood has a reputation of respect among old time residents. Some 
informants called for a resource plan that will conserve the wood for future use. Yet, one 
of these informants has taken protected matazamo out of the National Park. Though he 
advocates resource protection. Park boundaries do not seem to be a deterrent. This points 
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to an important conflict within resource conservation that needs to be addressed in a 
management plan. 
Special interests, such as wood cutters, now supply much of the wood used for 
boat building. This trend implies that matazamo is not used as much for everyday timber 
projects. At the same time, the matazamo extraction that does exist is a lucrative 
occupation for a few select groups of people. These woodcutters will selectively harvest 
out of the protected national Park land. These "jobs" will attract migrants from the 
mainland, who will then compete with the current woodcutters. This increases the 
difficulty of preservation of the resources of the National Park, as woodcutters range 
farther afield to harvest the matazamo. 
Substitutes are already being used in place of the matazamo wood in some 
projects, such as cedrela for fiimiture, and hardwood from the mainland for boats. This 
acceptance of altemative timber represents another shift from the history of matazamo 
use. As the matazamo becomes scarce, out of necessity people will tum to other timber 
sources. An endemic wood, guayabillo, is starting to be used by the locals^ Some local 
informants thought that the SPNG and the CDRS should be working to supply altemative 
woods for the local population. 
Substitute woods play an important role in the issue of timber use on Santa Cmz 
Island, and have a direct influence on the amount of matazamo currently used. Woods 
brought from the mainland to be used in ship building have other implications, such as 
mainland deforestation, and the possibility of introduced species in timber shipments. 
Secondly, comments made by the informants regarding the role of the SPNG and CDRS 
points to a misunderstanding of the role of these organizations in regards to resource 
management. The role of the CDRS is to maintain the biodiversity of the islands by 
helping delineate nature reserves, to identify species with special conservation needs, and 
to recommend control of introduced species (Bailey, 1991). A fundamental conflict exits 
that places the CDRS in an awkward position. Local wood users express the need for 
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alternatives, while the CDRS is reluctant to introduce foreign timber species into the 
delicate island ecosystem, and must monitor the impacts that result from the cedrela 
already introduced. 
Informants raised an important concern with the topic of immigration. Though 
not within the scope of this report, the issue is a pressing concern wherever people use 
limited resources. 
In summary, these interviews reveal a substantial change in local attitudes toward 
the matazamo resource as a result of scarcity. This first occured by the designation of 
National Parkland, and its effect on the pioneer users. Currently, the special use zones 
are not suppling the timber needed for certain projects. These shifts in attitude can be 
seen by the varying concepts of appropriate current use of the timber, its elevation to that 
of a status symbol in wealthy homes, and the acceptance of alternative woods. In this 
latter case, cedrela is preferable for many projects; early island settlers did not have this 
choice. These resource alternatives define the conflict of the CDRS mission of 
preservation of endemic plant communities and the development of introduced species to 
be used as resources by the local residents. 
Market forces and regulation play a role in this attitude shift as well. Scarcity has 
driven the price of matazamo higher, and created a niche for the matazamo cutter. 
Regulation, by the SPNG permit system, has had an impact. Local informants were 
obviously affected by SPNG regulations, causing them to seek other wood sources, to risk 
illegal harvest on protected Parklands, and to have strong opinions regarding the SPNG. 
Matazamo was a politically sensitive topic on the island when the permit system was 
suspended, and when this study was conducted. 
The Galapagos Islands are poised for conflict at the present time. Socially, many 
pioneer residents feel that the reasons they came here, for the peace, tranquility, and 
uniqueness of island life, are being undermined by the rapid changes affecting the urban 
areas and recent continental immigrants. Another conflict exists as to the role that the 
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SPNG and, to a lesser degree, the CDRS, play in regards to sustainable resource 
management. These conflicts challenge the management of the inhabited islands' natural 
resources. In Chapter 4 of this report I address these issues in a management plan for the 
matazamo wood. 
Chapter Three 
MATAZARNO BIOLOGY 
Introduction 
Matazamo in the Literature 
In 1930, Henry Svenson accompanied the Astor Botanical Expedition to the 
Galapagos and Cocos Islands. He personally visited Santa Cruz Island, and in his article 
for the American Journal Of Botany (1935) described the altitudinal distribution of the 
plant species observed, from sea level to almost 640 meters inland. The matazamo, 
Piscidia carthagenensis, distribution was extensive at Academy Bay, where the profile 
was drawn. According to Svenson, the tree was found from just about sea level to almost 
640 m high (altitude), having one of the most extensive ranges of the plants surveyed 
(Svenson, 1935). 
In 1964, Carl Koford observed timber use in his paper ' The Economic Resources 
of the Galapagos Islands". He noted that the forests received heavy local use, and 
mentioned matazamo specifically as popular for rafters. He conmiented that near 
settlements, cutting, fire, and grazing have destroyed much of the forest, and the islands 
suffered greatly from a shortage of lumber (Koford, 1966). In reference to Svenson, in 
1930, the distribution of matazamo prompted Dr. Ole Hamann to include the tree in his 
article "The Survival Strategies of Some Threatened Galapagos Plants" (1979). Hamann 
stated that the number of Piscidia carthagenensis trees on the inhabited islands had 
diminished, as a result of tree harvesting and development, as the "probably" optimum 
conditions for the species were found in the lower parts of the now cultivated areas 
(Hamann, 1979). Development on Santa Cruz Island has reduced the amount of 
matazamo. What is the extent of the impact on the viability of matazamo and the 
potential impacts on matazamo numbers? 
Two studies have been completed on matazamo on Santa Cmz Island, one in 1984 
(Ramierz, 1984), and another in 1991 (Espinoza, 1991). The Rannerz study was 
undertaken due to the possible reduction of matazamo numbers on Santa Cmz Island, 
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which was in question even at that time. Ramierz conducted his study in 4 different areas 
of the island. This was the first specific investigation into the level of exploitation, 
investigation of age classes, and the natural regeneration of the matazamo. Espinoza -
inventoried and evaluated the matazamo in the special use zone that extended from the 
town of Puerto Ayora to the agricultural zone of the town of Belle Vista (Espinoza, 
1991). This zone was an area of exploitation for the local population for two reasons. 
First, from 1981, permits were issued by the SPNG to remove dry, dead trees for use by 
the local population in this area. Second, this area borders the local villages and the 
agricultural zone. Even before the national park existed, people were opportunistically 
removing timber near their settlements. 
The intention of this study was to investigate areas of intense poaching, to gather 
information on age classes and regeneration, and to better understand the wood removal 
from the forests in view of the SPNG's decision to cancel permits in the matazamo 
special use zones. A definitive study of the population biology of the matazamo iieeds to 
be completed, and is recommended in the appendices. 
Matazamo in the World 
Piscidia is a genus of faboid legumes, usually arborescent, occurring chiefly in the 
northem neotropics. The name Piscidia means "fish -poison", as Jamaican natives used 
the plant to poison, than gather, fish. Piscidia carthagenensis. known locally in the 
Galapagos Islands as matazamo, is found in Mexico, the Lesser Antilles, and southward 
to Venezuela and northem Peru, in dry woods at elevations of 50-1000 meters (Rudd, 
1969). It is the most widespread species of the genus, seeming to have a greater tolerance 
of lower soil pH, such as might result from proximity to volcanic activity. 
Taxonomically, it should be noted that certain literature regarding the matazamo in the 
Galapagos Islands, such as the American Joumal of Botany's "Plants of the Astor 
Expedition, 1930" (Galapagos and Cocos Islands), by Henry K. Svenson, refer to P. 
carthagenensis as Piscidia ervthrina. Wiggins and Porter's definitive guide, "Flora of the 
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Galapagos Islands" (1971) refer to P. carthagenensis. not ervthrina. According to Rudd, 
(1969) the wood of Piscidia has been used historically for fuel and building purposes. 
Matazamo in the Galâpagos Islands , 
Matazamo is found on two islands in the archipelago: Santa Cruz and San 
Cristobal. Wiggins and Porter describe six recognizable vegetation zones on Santa Cruz 
Island, the study island. These zones are: the littoral, the arid, the transition zone, the 
Scalesia, the Miconia. and the fern-sedge. Matazamo is typically found in the arid and 
transition zones, though Sevenson found specimens wide ranging. This may point to the 
adaptability of matazamo, but to this day very little is known about the life and adaptive 
strategy of the species. 
Wiggins and Porter describe these zones as follows. The arid zone is found 
immediately inland from the littoral zone, with vegetation clearly xerophytic and remains 
so inland to an elevation of 80 to 120 meters (and sometimes much higher) on the 
southerly faces of the islands, and upward to 200 or 300 m on the lee side of the larger 
islands. This semi-desert forest zone is dominated by deciduous trees and shmbs such as 
Bursera graveolens. and evergreen drought-tolerant species. Much of the cover in the arid 
zone is open, although some species in this zone form dense thickets. The arid zone is 
the most extensive vegetation zone (Jackson, 1991). 
The transition zone is intermediate in character, with more density and diversity 
than the forest of the arid and Scalesia zones. The trees in this zone are taller and more 
closely spaced, and the understory is more fully developed and tangled, containing many 
shmbs not found in the drier habitats at lower levels. The forest in this zone is still 
mainly deciduous and is dominated by Pisonia floribunda. Pisidium galapagensis. both 
endemic trees, as well as matazamo. On Santa Cmz Island, this zone begins at an 
elevation of about 80 m and continues upward to the lower edge of the Scalesia zone, at 
between 180. and 200 m. On the northem and northeastem side of Santa Cmz, the lower 
and upper limit of this zone occur somewhat higher, owing to the decreased rainfall on 
these slopes. 
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Forest Structure and Composition 
P. caithagenensis is associated with the occurrence of such species as 
Clerodendrum molle. Toumefortia psilostachva. and Bursera graveolens. which means 
that the species occurs principally in the transition zone, which is mainly dry season 
deciduous forest (Hamann, 1979). 
The structure of the forest was not recorded, however Ramirez treated that subject 
in his matazamo study. In addition to matazamo, Bursera graveolens and P. floribunda 
were encountered in every sector of his study. In each of the 4 sectors, B. graveolens 
appears to be the dominant species. 
Methods 
Matazamo Population Description 
The field component (see map. Fig. 3.1) of this project consisted of laying out 15 
sample plots of 0.25 hectares each in two different areas, Salasaca and Km 27 of the 
Baltra Road of Santa Cruz Island. Though not in the same vegetation zone, these areas 
were chosen due to the time limit of the project, and to get a range of the conditions 
affecting matazamo. Km 27 has long been a special use zone for the legal extraction of 
dry (dead) trees with permits, and data from prior years exists (Ramiez, 1984). The 
Salasaca area of the Galapagos National Park was recently the site of illegal tree 
extraction. Study in these areas served two purposes of the SPNG; 1) to document the tree 
harvesting and 2) to send a message to the tree cutters harvesting illegal timber that this 
area was being monitored by the SPNG and the CDRS. 
Plot areas were picked haphazardly, with 200 meters between each plot. Each 
plot was 50 m X 50 m, marked by a rock pile and tag in the Northwest comer. A number 
of plots in both areas were located using a Geographical Positioning System (GPS). In 
each plot, every matazamo tree was counted and measured. Mature trees, designated as 
having a Diameter at Breast Height (DBH) of 8 cm or above, were measured for DBH 
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Santa Cruz Island 
KM 27 
KM 24 
Salasaca 
Santa Rosa 
Bellavista. 
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(§) Ramirez, 1984 
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© Espinoza, 1991 
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O Abrams, 1995 ® El Carmen 
Figure 3.1. Map of the Study Area 
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and basal diameters. Height was estimated for each tree. Two categories of juvenile trees 
were measured, seedlings below 50 cm in height, and saplings above 50 cm in height, 
with a DBH of < 8 cm. In each plot, stumps of cut trees were measured. Trees that were 
cut down alive are referred to as live stumps. Trees cut dead are referred to as dead 
stumps. These stumps had been dead long enough for the sapwood to show signs of 
deterioration. General observations, such as logging practices, road building, and wood 
waste were noted when it applied to the matazamo. Time did not permit the study to 
include a description of the corresponding vegetation in these plots. A general 
description of the Bursera-Piscidia forest vegetation can be found in Ramirez (1984) and 
Espinoza (1991). In Salasaca, 8 plots were measured for a total of 2 hectares. In Km 27, 
time permitted the measurement of 7 plots, for a total of 1.75 hectares. 
In order to get a hypothetical picture of the forest to be used in comparison with 
live trees, another form of data collection consisted of measuring cut trees from both 
Salasaca and Km 27. In Salasaca, according to SPNG rangers, 50 trees or more had been 
cut illegally in an area of approximately 5 hectares. The stumps were measured with a 
diameter tape, and a diameter measurement was taken from what was left of the tree after 
the planks, of approximately 3 meters in size, had been removed. This measurement was 
an estimation, as the wood is very irregular in its shape, and does not always yield straight 
planks. In Km 27, stumps were measured to yield information as to the size classes of the 
trees. The frequency distributions per size classes were then compared to those of live 
trees. 
Field trips to Km 24 of the Baltra Road and the agricultural area of El Carmen 
with an experienced guide, (and tree cutter) served as an overview to the tree poaching 
situation on Santa Cruz Island. These sites have experienced recent illegal extraction of 
large trees with a DBH of over 20 cm, but have not been formally studied before. 
Accounts and evidence of tree cutting on Santa Cruz Island is anecdotal at best. The 
guide, a tree cutter, would not work with SPNG rangers, but agreed to accompany me for 
this study. The project time limit did not permit putting in formal plots. This study is the 
first to begin to document the extent of illegal matazamo tree extraction on Santa 
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Cruz Island, and observations in these areas can be a source of information. Trees and 
stumps were measured at random to get a preliminary understanding of the area. 
Results and Discussion 
The locations and conditions of the plots were quantified. The Northwest comer 
of one of the 15 plots in each of the areas under study given by GPS were; Km 27: 
00°34.90 S, 90°21.90 W; Salasaca; 00°39.30 S, 90°27.90 W. Each plot was 
permanently tagged in the Northwest comer. 
These areas differed in density and regeneration. Trees were much more abundant 
in Km 27 with a wide range of variation among plots (Table 3.1). Almost no 
regeneration was found in the Salasaca area, and density of the trees was much less than 
in Km 27. 
Table 3.1. Mean density per ha of live matazarno trees by size class. Trees were 
measured in 0.25 ha plots (7 plots, Km 27; 8 plots, Salasaca). 
Area 
Km 27 Salasaca 
Size Class n mean se n mean se 
seedling' 80 81.14 (40.75) 0 0.00 (0.00) 
Sapling^ 150 147.00 (121.28) 2 2.00 (0.00) 
Adult 150 151.43 (23.70) 30 30.00 (7.63) 
seedlings were defined as height < 50 cm 
^ saplings were defined as > 50 cm and dbh < 8 cm 
An analysis of the size distributions of the trees show that the Salasaca area 
appears to have much larger trees than Km 27 (Table 3.2). The largest trees in Salasaca 
are twice the size of the trees in Km 27. The largest tree found in Salasaca, which had 
been cut dead, had a basal diameter of over 75 cm. This contrasts with the largest stump 
found in Km 27 which had a basal diameter of 38 cm. It is important to note that live tree 
diameters include a ring of 3 to 5 cm of sapwood which is not included for dead trees, as 
the sapwood rots and disintegrates. Trees found dead probably had an even larger 
diameter than noted below. 
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Table 3.2. Mean sizes of adult Matazarno trees at the Km 27 and Salasaca study 
areas. Standing trees were measured in 0.25 ha plots (7 plots, Km 27; 8 plots, 
Salasaca). Stumps were measured in a zone of undefined size surrounding the plots 
within the same stand. 
Area 
Category Measurement mean 
Km 27 
se n mean 
Salasaca 
se n 
live standing basal area (cm) 15.7 (0.03) 265 29.9 (1.48) 60 
dbh (cm) 14.3 (0.32) 23.8 , (1.34) 
Height (m) 5.0 (0.08) 7.3 (0.22) 
dead standing basal area (cm) 18.0 (0.89) 31 35.3 (1.97) 29 
dbh (cm) 16.4 (0.87) 27.3 (137) 
Height (m) 3.6 (0.23) 5.4 (0.24) 
live stump basal area (cm) 0.0 0.00 0 53.7 (1.51) 31 
dead stump basal area (cm) 23.8 (0.87) 71 49.1 (1.58) 24 
The size distribution of live trees in Km 27 shows that this population has good 
regeneration (Fig 3.1 and Table 3.1). Young trees (between 8 and 16 cm basal diameter) 
are abundant and represent more than 60 % of the total adult population. Km 27 is a 
special use zone, the assumption is that trees of any harvestable size have been removed 
from the area. 
pigure 3.2 describes a significant change in the matazarno in Km 27. This area 
has been heavily impacted by the long-time harvest of the larger trees in the population. 
Currently, the only live trees are the youngest age classes, while stump diameters in 
classes 5, 6,7, and 8 indicate the sizes of matazarno that were part of tha,t population. 
Selection thinning, (removing large trees) can result in this trend (Smith, et.al., 1997). 
Removing the larger trees in a population over many years can have the following 
impacts: 
1. decreased stand productivity by reducing nutrient cycling by removing biomass (Oliver 
and Larson, 1990), 
2. decreased stand and canopy complexity (pers. comm., Alaback, 1997), 
3. decreased soil fertility due to soil compaction (Perry, 1995), and 
4. decreased genetic vigor over time, as the largest, best-shaped trees are removed from 
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the population (Smith, et. al, 1997). This is called high-grading. 
Km 27 
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Figure 3.2. Matazamo numbers per 5 cm diameter classes at Km 27. The 
distribution of stumps corresponds to an area of undefîned size in the same stand 
and a total of 72 stumps. 
By comparing stumps to live trees, a hypothetical view of the original matazamo 
in the forest emerges. The stump sizes in both areas (Figures 3.2 and 3.3) indicate that 
large trees were preferentially harvested. The size range of cut stumps is much wider for 
Km 27, from 8 to 35 cm basal diameter, whereas they all measure above 30 cm in 
Salasaca. 
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Figure 3.3. Matazarno numbers per 5 cm diameter classes at Salasaca. The 
distribution of stumps corresponds to an undefined area, approximately 3 ha, in 
the same stand, totaling 55 stumps. 
The trend of taking larger trees was further investigated by visiting other areas 
near the study sites for observational purposes. The observations in El Carmen and Km 
24 (sites of recent poaching) gave an overview of these two different areas. Km 24 of the 
Baltra Road was visited to observe the largest tree harvested in the field. Harvested 6 
months ago, (in April, 1995, pers. comm., anonymous) the tree was standing dead when 
illegally cut. The trunk had been left by the tree cutter to be processed and hauled out at a 
later date. It had a stump diameter of 95 cm. As with many matazarno, the shape of the 
tree was crooked, branched early, and had many knots and holes. The second time this 
site was visited, the log had been sawed in half and parts of the trunk were missing. A 
number of samples were taken for ring counts and environmental education work. 
Similar to Km 27, Km 24 had abundant seedlings and saplings. In contrast, the 
preliminary over view of the El Carmen area revealed few seedlings (3 less than 50 cm in 
height), and 7 trees had a DBH of 10-13 cm, in an area of approximately 4 hectares. The 
understory in the El Carmen area is very dense. This apparent lack of regeneration was 
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confirmed by the guide who had cut wood in the area. The majority of the trees and 
stumps observed had an average diameter of 45 cm. This guide also mentioned that the 
trees in the El Carmen area were the largest and healthiest on the island for cutting. He 
may have meant in an area adjacent to a settlement, as El Carmen is an agricultural area 
with farms and basic roads. Though this tree cutter knew Santa Cruz well, it is unlikely 
that he has travelled over the entire island, as much of the terrain is difficult and covered 
by dense vegetation. 
Two trees were observed as cut in the last 6 months by Km 26 of the Baltra road. 
Both trees were cut approximately 8 m from the road. The trees had been cut live, and 
had stump diameters of 67 cm and 47 cm. These trees have been in full view for many 
years and only cut down recently; the proximity to the road allowed for easy cutting and 
hauling. 
The situations in El Carmen and Km 26 dramatize the demand for large trees that 
possibly did not exist in past years. As large trees become scarce in the special use zone, 
and difficult to find near the settlements, cutters are harvesting in areas not harvested 
before; along the main road and in protected areas near farming settlements. This 
farmland may also be encroaching on protected land. Roads seem to be factor, as they 
make hauling the timber easier. 
My guide, as well as the SPNG rangers, commented on the increasing number of 
roads being built by people to extract matazamo logs. Leading from the special use zone 
were both foot/mule paths and larger, truck sized roads, leading into the national park 
area. This situation could also be observed from the Baltra road, where foot and truck 
paths could be seen leading into the forest. My guide stressed that when he cut matazamo 
trees, he was always careful not to trample seedlings, run over saplings, and tried not to 
make roads where there were many trees growing. He mentioned that not all tree cutters 
were as careful as he was, and he decried the other cutters for not practicing more 
sustainable tree removal techniques. Road building, whether carefully done or not, 
impacts the park ecosystem and permits access to protected parkland. Espinoza (1991) 
noticed soil erosion from the roads constructed to extract wood. Once a protected area is 
46 
roaded, that area is subject to many impacts. 
An observation made during this study was wood waste. There is a tremendous 
amount of waste during the cutting of matazamo. All matazamo I found within the forest 
exhibited very poor form, that is too say the trees were low branching, crooked, and 
contained many defects. This was confirmed by a number of informant interviews. 
Because of this, many trees need to be cut in order to get salable timber. Another 
example of "selective" waste were trees that were observed to have been cut, but not 
used. Though the trees looked like good timber from the outside, my guide explained, 
when cut down, they exhibited heart rot, or some other defect, and were not useable for 
timber. 
An aphid that has invaded Santa Cruz Island was observed in Km 24 and Km 27 
on seedling matazamo trees. Identified as the cottony cushion scale, Icerva purchasi. this 
insect may damage young trees and could affect regeneration success in these areas. 
Ramirez, in 1984, found a caterpillar (species unknown) on the fruits of the matazamo 
and on the seeds in the soil. Though not observed in this study, it is unknown how much 
this effects matazamo regeneration. 
Espinoza noted bird nests in some of the matazamo treetops. The bird species in 
his study area included Galapagos doves (Zenaida galapagoensis). mockingbirds 
(Nesomimus parvulus). yellow warblers (Dendroica petechia), and various species of 
finches. I encountered mockingbirds (Nesomimus) and finches in my study areas. 
Galapagos finches build nests in trees (Jackson, 1991). The impact of selective tree 
harvesting on the bird populations is not known, but may affect finch reproduction. 
Selection thinning decreases stand complexity, which can affect bird populations who 
normally benefit from a diverse forest structure (Smith, et.al., 1997). 
Conclusions 
Scientists have been questioning the human impacts on the matazamo since the 
1960's. Ramierz and Espinoza completed projects on different areas of the island. 
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measuring distribution and age classes. Their findings give a preliminary overview of 
the size distributions and regeneration of matazamo on the island. There is considerable 
variation in size and regeneration, depending on the site. The studies also point to a 
significant drop off in the number of saplings that mature into the next size class of adult 
trees. 
A seed germination study done by Escobar (1986) indicated that matazamo seeds 
germinated best without cover. Ground cover may play a significant role in matazamo 
regeneration. Salasaca and El Carmen, where the ground cover is heavy, displayed very 
little regeneration. In those areas, either the ground cover has markedly changed, or a 
disturbance of some kind is necessary to facilitate germination. Trees cut down in El 
Carmen and Salasaca may not regenerate there. 
In the Salasaca area, little regeneration and the extraction of large live and dead 
trees for human use was documented. Another area. El Carmen, has large trees (above 20 
cm dbh), little regeneration, and close proximity to the settled agriculture area. This 
proximity, coupled with access to large healthy trees may lead to tree extraction. The 
observations in Km 24 confirmed that large trees are sought after for certain building 
projects. Road building was observed in Km 24, Km 27 and mule/horse trails in 
Salasaca. These local roads are increasingly compromising the boundaries of the national 
park (pers. comm. Chantel Blaton, 1995). These roads impact seedlings and adult trees. 
The larger matazamo could be unique habitat for Galapagos Finches, and impact their 
nest building. 
At this time, an inventory as to the extent and age distribution of the matazamo on 
Santa Cruz Island is far from complete. Enough evidence exists to support the claim that 
the number of matazamo trees on the island has been reduced. Where forests that 
contained matazamo once stood, now are settlements, agricultural land, and an increasing 
number of dirt roads. In addition, the special use zones have served their purpose, and 
matazamo has been removed to satisfy the demands of the local population. In 37 years 
the special use zone have become exhausted of good-sized trees. Now, other areas of the 
island are being used to harvest large timber. 
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The study areas show variation that is not well understood scientifically. In addition to 
the human impact on matazamo, the ecology of the forest has its own impacts. 
A forest is not merely a stand of trees. It is the total assemblage of (from Kimmins, 
1987): 
1) Trees. 
2) The substrate on which they depend for support, nutrition, and moisture. 
3) The other plants with which they interact in terms of mutual shelter, competition, 
benefit, or antagonism. 
4) The animals that feed on, shelter under, or benefit the plants. 
5) The microorganisms that exert direct or indirect beneficial or antagonistic effects on 
the trees and other living organisms. 
6) The soil and atmospheric climate, including fire and moisture, that influence the 
distribution and abundance of all the organisms in the forest. 
Obviously, a number of factors, both human and natural, act together to affect the 
matazamo in the Galapagos ecosystem. Natural processes such as disease, insect attack, 
wind blow, fire and self thinning are just some of factors that may affect matazamo. 
From a human impact stand point, matazamo scarcity, matazamo demand, and a growing 
local population impact matazamo. 
What is the extent of the impact of these factors on the viability of matazamo and 
the potential impacts on matazamo numbers? Selection thinning, as exhibited in Km 27, 
can lead to ecological effects that may compromise viability. In addition, natural 
pressures, such as caterpillars and ground cover can also affect the number of seeds that 
successfully germinate. 
It has been a consistent experience throughout the history of forestry that only by 
understanding the ecological characteristics of forests can they be managed successfully 
(Kimmins, 1987). At this time, the ecological nature of the matazamo forest ecosystem is 
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Still relatively unknown. However, as the pressures of population growth and resource 
demands continue to increase, matazamo use is exceeding regeneration in the areas set 
aside for resource use. Therefore, Chapter 4 discusses alternatives for an interim 
management plan, until more biological studies can determine sustainable use. 
Chapter Four 
MANAGEMENT DIRECTIONS AND CONCLUSION 
"In the Galapagos, nature and human nature are now intertwined. The drama is as 
old fashioned as the conflict between good and evil and it will surely carry into 
the future: the more the nearly pristine vulnerability of the islands puts its spell on 
people, the more the islands will become a battleground where man's [sic] best 
instincts will clash with his worst". 
(Steadman, 1988) 
Galapagos National Park has been designated a world heritage site, a biosphere 
reserve, and a marine reserve (Wallace, 1996). Yet, human use of the archipelago ranges 
from fishing its waters to harvesting its timber. Problems of a growing population and 
growing resource use necessitate a plan for the matazamo, encompassing the area's 
ecological relationships, economic and political climate, and sociology of the local 
community. A forest is one of the most complex of natural ecosystems (Simmons, 1974). 
Human use of Galapagos forests must consider the complexities of the ecosystem, since 
manipulation of the ecosystem for resource purposes can easily bring about deleterious 
effects which were not foreseen (Simmons, 1974). 
A resource is something that lies ready for use or can be drawn upon for aid; a 
supply of something to take care of a need (Websters Dictionary). In the Galapagos 
Islands, matazamo is actually two entities; 1) the matazamo in the special use zones, set 
aside for the sustainable use of local people, as a wood resource and 2) the matazamo in 
protected parkland. It is to be protected and preserved as a genetic resource and a 
functional component of an ecosystem that itself provides many values to humans 
(biodiversity refuge, recreation and associated businesses, etc.). 
Park management strategies are challenged with the dependence of local people 
upon a local resource, and people removing timber out of protected parkland. The 
Galapagos is internationally recognized for its "various unique Island ecosystems" (Plan 
Maestro para la Proteccion, 1974). Any management plan has to address upholding the 
aesthetic and unique values of the Galapagos landscape when demands for such virtues 
conflict with economic objectives. 
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Challenges To Management 51 
The following limitations should be considered within any matazamo forest 
management plan: 
1) Biological Limits 
There are limitations on the biological information regarding the matazamo and 
the Galapagos forest ecosystem (see Chapter 3). For the purposes of this study ecosystem 
is defined as "a functional system that includes an assemylage of interacting organisms 
(plants, animals and saprobes) and their enviroiunent, which acts on them and on which 
they act" (Whittaker, 1962, in Kinmiins, 1987). By removing trees, the local population 
impacts the entire ecosystem (landscape), including individual trees, tree populations, and 
tree-dominated biotic communities (Kimmins, 1987). For example, in semi-arid 
ecosystems, should the vegetative cover be damaged, the percentage of bare soil surface 
increases, plant growth is reduced, and a downward spiral of degradation begins which is 
very difficult to halt (Walker, 1979). 
Because of a lack of data regarding the population biology of matazamo, the 
forest is unpredictable, and a sustainable management plan is not possible. This study 
can only suggest an interim management plan, using the information available. 
2) Limits of the Political Climate. 
The human population of the Galapagos Islands is rising. Resource management 
policies in the Galâpagos Islands are undergoing changes and face new challenges. 
Though the Galapagos Marine Resources Reserve was signed into effect in 1986, large 
commercial fishing vessels are spotted fishing in local, protected waters (personal 
sighting). International incidents have occurred recently regarding the fishing of sea 
cucumbers and shark fins (Wallace, 1993, Lemonick, 1995). Lobster fishing has a 
regulated season that must be enforced by the park service. Black coral, an endangered 
species, is sold in local craft shops, though signs urge tourists not to purchase these crafts. 
The Government of Ecuador has responded to the worst of these situations by 
discontinuing the sea cucumber harvest. 
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Without a unifying strategy supported by a clearly articulated national policy from 
the Ecuadorian Government, the agencies working to conserve and manage resources in 
the islands are marginalized and ineffective. This policy should include strengthening the 
funding for Park Service enforcement. 
3) Predicting Future Timber Use 
The population of Santa Cruz Island is at an all-time high; this situation does not 
necessarily preclude an increase in matazamo harvest by the local population. There are 
several factors involved in estimating predicted wood use; 
a) The permit system has been revoked as of April, 1995. This will affect the 
amount of wood taken from the special use zone. 
b) Other woods are now in use by the local population, cedrela being the most 
popular. It has replaced matazamo in some instances. The effect of exotic species such 
as cedrela on the Galapagos Island ecosystem must be considered. 
c) Large development projects pose another factor in the general demand for 
lumber. A third airport is being constructed on Isabela Island. The airport, as well as 
other planned structures, could increase the need for resources sharply, including wood 
use. 
d) Agroforestry is another consideration. Though still in its infancy in terms of 
growing matazamo to full size, it is a possible wood source for the future. At the same 
time, agroforestry needs to be viewed realistically A slow growing species like 
matazamo, with no guarantee of success at raising the trees to full size, cannot supply 
wood any time in the near future. An agroforestry program requires long range planning, 
conmnitment, and funding, and may not be a viable source of matazamo even for the long 
term. 
e) The Galapagos Islands are not as isolated as they once were, due to increasingly 
better communication and transportation. Freighters bring supplies to Santa Cmz Island 
at least twice a month. Other building materials, therefore, may be more readily available 
from the mainland, as well as other woods. All these factors make future wood use 
predictions difficult. 
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4) Conflict 
There is a fundamental tension between the processes of biodiversity conservation 
and human development (Salafsky, 1994). The strict preservation of natural ecosystems 
essentially requires that humans be excluded from the system. In contrast, development 
can use natural resources to improve human welfare. 
The term conservation requires defining to better understand protected areas and 
resource use. Conservation is broadly described as a responsible use of, and attitude 
toward, natural resources (Lloyd, 1980). It is important to acknowledge that this also 
leads, almost inevitably, to conflicts of interest. Conservation is the most controversial of 
all aspects of applied ecology, and has no strict definitions as its bedrock (Lloyd, 1980). 
Conservation is concerned with finding a compromise for the interests of two different 
sets of systems. Economic, cultural and social systems have different demands from 
those of natural systems. To plan harmony between these two sets requires an 
understanding of both activities. 
If conservation is to be sustainable the interests of local people and 
conservationists must converge. Protected areas will not survive for long if the local 
people remain impoverished and are denied access to needed resources inside protected 
areas (Brechin, et. al., 1991). Resident people should have access to resources on a 
sustained-yield basis. However, with little information available about the matazamo 
forest system, we must acknowledge the next challenge. 
5) The Concept of Sustainabilty 
Matazamo resource management cannot address all the underlying threats to 
biological diversity. Many of the factors leading to the degradation of protected areas in 
developing countries originate far from park boundaries. Some protected areas are 
extensive land areas unmatched by the capacity of government agencies to manage these 
lands. Powerful financial incentives encourage resource exploitation; as do laws, 
policies, social changes, and economic forces over which local people in remote areas 
have no influence. The concept of sustainability for the local consumption of wood 
resources needs to be addressed. The goal is resource use that will protect the 
biodiversity of the protected area. Can we have both on Santa Cruz Island? 
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Kimmins (1987) describes a renewable resource as one that can be restored to the 
point of reuse after a period of time that is within our current economic or social planning 
time scale. Resources not meeting these criteria are nonrenewable. For example, forests 
are generally considered a renewable resource. However, 1000 year-old redwood trees, 
which cannot be recreated on a human time scale are considered nonrenewable. 
The concept of sustained yield is the keystone of forest management. Implicit in 
the term is the assumption thiat the forest is a renewable resource. However, this 
assumption should be made explicit because many forests constitute a patchwork of 
renewable and nonrenewable forest resources. Sustained yield is the harvest of a forest 
with justifiable expectations that in the foreseeable future we will once again be able to 
enjoy the timber, wildlife, watershed protection etc. (Kimmins, 1987). 
Accurate prediction is difficult in a forest because of the complexity of factors 
responsible for determining events and conditions. 
The data gathered at Km 27 suggests a very young stand of trees that is a dramatic 
change from the past. In the special use zones studied on Santa Cruz Island, mixed tree 
sizes comprise an uneven aged stand of several age classes. Though it was observed that 
there is an abundance of seedlings, information on recruitment of those seedlings into an 
adult age group is lacking. The field data does point to the special use zone being 
impacted by years of harvesting, and removing the larger trees. 
Oliver (1995) describes stands which have partial disturbances such as wood 
gathering by local residents, and allow some matazamo trees to invade following more 
than one disturbance are referred to as multiple cohort stands. Many stands have existed 
as multiple cohort stands where natural or human disturbances have not destroyed all of 
the trees in a stand, but have allowed a new cohort to develop. A multiple cohort stand 
can result from the destruction of very few or most of the overstory trees (such as in Km 
27, where the larger trees have been removed since it was designated a special use zone), 
from the destruction of very few or most of the understory trees, or a combination of the 
two. Uneven-aged forest stands require considerable study to understand the many 
variables that can affect their health. It is unclear at this time whether the special use 
zone at Km 27 is in a healthy or unhealthy state. 
In Salasaca and El Carmen, lack of recruitment makes these trees even aged 
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stands. Trees removed from this area are being mined, and cannot be considered a 
renewable resource. These areas have thick ground cover, and matazamo seeds may have 
difficulty germinating. 
Concerns regarding the health of the study areas include: 
• The natural processes for an ecosystem of uneven aged stands can include root 
disease and insect infestation. This can have a negative effect on tree survival and 
seedling recruitment. 
• hi Km 27, it is common to harvest standing dead trees and stumps. This practice 
removes biomass from the area, resulting in a loss of soil organic matter and nutrient 
content as well as changes in soil chemistry (Kimmins, 1987). 
• High-grading, as described in Chapter 3. 
• Piscidia carthaeenensis is in the family Leguminosae, a group of plants that are 
considered nitrogen fixers. Fungi called mycorrhizae faciliate the uptake of 
phosphorus and organic forms of nitrogen and promote the fixation of nitrogen by 
other organisms (Kimmins, 1987). Cutting trees breaks down mycorrhizal 
relationships, and reduces mycorrhizal fungi (Kimmins, 1987). 
Adaptive Management Should Proceed With Caution 
The Precautionary Principle is intended to answer the question "What rule should 
we follow to make prudent choices in the face of scientific uncertainty?" (Broadus, 1992). 
"Where there are threats of serious of irreversible damage, lack of full scientific certainty 
should not be used as a reason for postponing measures to prevent environmental 
degradation"...(United Nations Economic Commission, 1990). 
Applied to the resource management of a fragile semi arid forest, in a unique 
national park such as the Galapagos Islands, the precautionary principle reminds us to be 
56 
cautious in approaching forest management. Management should be directed by 
precautionary action for this ecosystem; allowing unregulated harvesting may damage the 
ecosystem in the long run. 
Recommendations for Interim Management Objectives 
These recommendations are suggested as interim actions. Sustainable resource 
management can only be accomplished through a better understanding of the biology of 
the semi-arid forest. Though more biological studies are urgently needed, Santa Cruz 
Island, the most populous island in the archipelago, cannot wait for more studies, but can 
begin now to take action in the interim that will address resource needs and biodiversity 
protection. 
Interim Management Objective 
1) As mandated, preserve the biodiversity within the Galapagos National Park 
boundaries, as well as the ecosystem health of the archipelago. Everything that occurs in 
the national park affects the island ecosystem. 
Interim Management suggestions: 
a) Prohibit the exportation of matazamo to other islands. Isabela Island is the next area 
of development. Matazamo, an excellent constmction material, may be exploited 
during a building boom. 
b) Noncompliance with a conservation program by trespassing on protected lands is the 
most common form of local protest in the presence of conflict (Little, 1994). The park 
boundaries on Santa Cruz Island are being exploited by the local population. Wood 
cutters are entering protected areas and selectively logging matazamo. Cattle and 
other domestic animals are illegally grazing and trampling park-land. More areas are 
being cultivated. Realistically, park land that has been grazed and cultivated is no 
longer park land. Park boundaries must be surveyed and clearly marked. Illegal road-
building from special use zones into park-land must be discouraged with enforcement. 
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Interim Management Objective 
2) The inhabitants of Santa Cruz Island impact the park and matazamo as they gather 
resources. The needs of the local people must be clearly understood and addressed. 
Managers should make wood available, while promoting conservation. 
Interim Management Suggestions: 
a) The area from Km 27 to approximately Km 30 is a special use zone that has been 
selectively logged since the inception of the national park. This area has never been 
managed for matazamo as a resource, it was merely set aside by the SPNG for the 
local population. Since this area is already impacted by human use, it is the most 
obvious section to allow harvest to continue under a managed permit system. In 
addition, this area should only be reopened for local use if other suggestions in this 
report are followed. The permit system cannot be successfully implemented without 
necessary changes in protocol. 
The area near Km 27 currently shows good regeneration, and should be 
maintained for local use. Wood gathering for posts and other needs can still continue 
from this area. This does not address the issue of the matazamo that is being selectively 
mined at a nonrenewable rate in certain areas. That is, large live trees (above 20 cm 
DBH) are being harvested in protected areas, are not regenerating, and are not being 
replanted. Identifying the needs of the local people by an organized citizen group is a 
positive step to alleviating this conflict. 
Recommendations for Achieving Interim Management Objectives 
Citizen participation 
The official lUCN designation of the Galapagos National Park (from Machlis and 
Tichnell, 1985) is narrowly defined as a large area: 
1) where one or several ecosystems are not materially altered by human exploitation and 
occupation, where plant and animal species, geomorphological sites and habitats are of 
special scientific, educative and recreative interest or which contains a natural landscape 
of great beauty: 
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2) where the highest competent authority of the country has taken steps to prevent or 
eliminate as soon as possible exploitation or occupation in the whole area and to force 
effectively the respect of ecological, geomorphological or aesthetic features that have led 
to its establishment 
3) where visitors are allowed to enter, under special conditions, for inspirational, 
educative, cultural and recreative purposes. 
This model was based on the United States notion of National Park systems, in which 
resident people are excluded from using resources from the parks. When developing 
countries try to emulate the U.S. park system they must factor in the needs of local people 
(Brechin, et. al., 1991). Preserving world ecosystems, species and genetic diversity is an 
important goal;but the opportunities for economic improvement through appropriate 
economic development in the face of rural poverty is also a critically important goal. 
In reality it is not easy to harmonize natural area protection and true rural 
development for resident peoples (West, 1991). A plan for resource use near protected 
areas should be an integrated, interdisciplinary approach with elements of enforcement, 
education, and information. This must be integrated with community development for 
the resident people, and with participation by these people in project planning and 
implementation. While often incompatible with traditional exclusionary policies of 
national parks, giving local residents a true participatory role is the only way to 
successfully manage protected areas. In Galapagos National Park, the exclusionary policy 
is no longer working. An example of this is a remark made by a local wood cutter, in 
regards to the numbers of large matazamo left. "There are many large trees left on the 
island, you just need to know the forest, and where to look", (Pers. coimn., anonymous, 
1995). His remark, that the island held limitless trees, disregards protected park 
boundaries as if the Park did not exist. 
Involving local people is a utilitarian strategy for protecting and improving forest 
production (Belsky, 1992). The increase in population has dramatically changed both the 
environmental and social landscape. The historical use of matazamo by the pioneering 
immigrants to the Islands must be taken into consideration when designing a conservation 
plan. Local participation has been described as "empowering people to mobilize their 
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own capacities, be social actors rather than passive subjects, manage the resources, make 
decisions, and control the activities that affect their lives" (Wells and Brandon, 1992). 
Challenges to Citizen Participation in the Galapagos 
Collecting baseline data, especially regarding the social aspects of resources used, 
is critical to develop a management plan that emphasizes local participation and local 
management. This project was able to identify some of the players, trends and concerns 
regarding the matazamo resource. More information is needed regarding the local 
economy and resource use, social and political structures, and local rural development 
needs and priorities. As a first step, a simple model of major interest groups; their current 
resource-use motives and whether they conflict with those of other groups; their behavior 
and its effects on resource use and conservation; and the potential winners and losers as a 
result of a conservation program would be beneficial (Little, 1994). An Ecuadorian 
nongovernmental organization would be the ideal candidate to conduct this baseline 
survey. 
Local people are not homogenous, but involve different ethnicities and cultures 
and economic classes stratified further along gender and age criteria. There may not be a 
consensus on the problems or solutions at hand (Belsky, 1992). Identifying these 
differences at the local level is the first step to giving residents a true voice. This is 
especially important in regards to national policy. Currently, Eduardo Veliz is the only 
delegate to represent local residents to the Ecuador National Congress. It was he who 
threatened, on the Galapagos radio station, to hold tourists hostage and set fire to the 
Charles Darwin Station in 1995 (personal observation). Certain local residents felt that 
these scare tactics would do nothing but impact the tourism industry. Identifying local 
leaders from the population could produce realistic dialogues and aid in problem solving. 
Local people differ in their perception of the SPNG' legitimacy and authority. 
Some locals praised the SPNG for administering the permit system, and for legitimate 
protection of the National Park. However, others questioned the usefulness of the system, 
and criticized the SPNG for favoritism, inconsistency, and not being sympathetic to 
resource needs. It is recommended that systematic and well-publicized procedures, with 
citizen input, can be used for future forest conservation work. As a beginning, I 
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recommend that local stakeholders, such as wood users, build a committee to act as a link 
between local people and the SPNG. This citizen committee would work with the SPNG 
to disseminate information to the local residents. The process of citizen participation is 
lengthy and difficult. There is always likely to be conflict of interest between rural 
peoples' needs and the management of nearby protected areas. The limited experience of 
other projects suggests that at least a decade is likely to be needed, instead of one or two 
years (Wells and Brandon, 1992). These long periods may be accompanied by a 
continued escalation of threats against the protected area. The general need for strict 
enforcement appears inescapable (Wells and Brandon, 1992). A balanced approach of 
long term local participation should be sought, such as building local institutions towards 
the goal of resident participation in long-term resource planning. Short-term benefits 
starting with improved relations between residents and park personal and the CDRS will 
establish credibility locally and overcome distrust. Enforcement will have to be balanced 
between these goals. 
A Place To Start:Information and Outreach to Historic Users 
It is a critical time for the voices of the local residents to be heard. In 1995, lead 
by Ëduardo Veliz, a group of local fishermen, laborers and workers staged a 15 day 
strike: barricading the Charles Darwin Station, shutting down the airport on Baltra Island, 
and threatening violence in order to get the attention of tiie Ecuadorian Govemement 
(personal observation). One resident, a fisherman, quoted in the New York Times said,"It 
(the strike) was the only way to put ourselves into the discussion," (Schemo, 1995). The 
local residents risked the possibility of damaging the lucrative tourism industry by these 
radical actions. People need a constructive way to express concerns. 
Local residents need to have a stake in any project involving local resources. 
Involving stakeholders-intended beneficiaries-gives them a vested interest, and a greater 
commitment, to conserving biodiversity (Wells and Brandon, 1992). Park goals and 
emerging strategies for park management need to be communicated to key groups, and 
their input sought (Belsky, 1992). Key meetings could begin with the boat builders, the 
matazamo cutters and the carpenters of Santa Cruz Island. 
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One of the primary uses of matazamo is for boat building. The economics of modem 
boat-building practices need to be examined and analyzed to determine the benefits of 
using matazamo, woods from the continent, or other building materials, such as 
fiberglass. A meeting of the people in the boat building industry would be an important 
beginning to understanding their needs and discussing alternative materials. A suggestion 
to relieve resource use pressure on the islands would be the national subsidizing of 
building materials, such as timber from mainland Ecuador. 
Another local meeting, sponsored jointly by the SPNG and the CDRS, of all 
known carpenters and tree cutterswould be useful. The SPNG is understaffed and 
communication systems are inefficient (pers. comm. Arturo Izurieta, 1995). A facilitated 
discussion would help the already over-taxed park rangers conraiunicate with the tree 
cutters who are removing wood illegally. 
This meeting would discuss the laws concerning matazamo removal from the 
protected park, wood use and alternatives, and conservation of the resource on the island. 
On Santa Cruz Island, the wood cutters are the most familiar with the forest. Their input 
would be extremely helpful in sharing knowledge of regeneration, tree sizes in different 
areas, etc. This meeting would also serve as the first link of cooperation between the 
wood users, the SPNG and the CDRS. This would be important pro^ss in winning the 
tmst of the skeptical local residents and eliciting the. participation of community 
members. In exchange for cooperation, the stakeholders must feel that their input will be 
used to formulate policy. 
All of the above community meetings should be led by someone with experience 
in how to lead/mediate/facilitate group interaction. A neutral organization from Ecuador, 
purhaps from one of the universities, could facilitate these meetings. A goal would be for 
the organization of a local institution that would work toward democratic decision 
making in cooperation with the SPNG and the local government. 
Enforcement 
The actions suggested here place the SPNG in the relatively new role of law 
enforcement, a necessary step in resource protection. Though staffing at the SPNG is also 
a resource, these actions are important to support the laws drafted by the SPNG. An 
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important aspect to enforcement is input from the local people to identify conflicts and to 
work towards mitigation. The appropriate balance between enforcement and involvement 
depends on social, political, economic, and biological factors (Wells and Brandon, 1992). 
These suggestions are practical within the limits of the resources of the SPNG: 
1) Check points. - This action has a history on Santa Cruz Island and has met with some 
success. A check point in a strategic place does not need to be staffed around the clock. 
Rather, the element of surprise would be sufficient to send a strong message to the local 
population, 
2) Road closure. - Though a stop-gap measure, this shows the SPNG'presence, and is not 
difficult or time consuming, 
3) Enforcement of the laws. - Consistency in enforcement, with fines that reflect the 
severity of the crime is a necessity for resource protection, 
4) Wood confiscation needs to be publicized. - The SPNG's confiscation of cut matazamo 
needs to be publicized on television and radio. It is important that the local population 
know and understand what actions are taking place. This will also serve as a deterrent to 
wood-cutters, if they know their cutting work may be confiscated. The wood currently in 
the possession of the SPNG should be donated, with much publicity and fanfare, to a 
local community project; and should not be sold to the local population. Wood sales may 
benefit the same people who illegally cut the wood. Two residents of Puerto Ayora 
expressed mistrust about SPNG sales of matazamo, though the park is mandated to sell 
any items confiscated during illegal activity. The SPNG has recently changed this policy 
as a result of this study. Now, matazamo timber confiscated by the Park will only be sold 
for community projects, such as churches and schools. 
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Education 
Matazamo is a part of the Galapagos ecosystem, as well as an important resource. 
Education broadens how people view their environment. At the same time, education 
campaigns that focus on increasing awareness of negative environmental impacts are 
insufficient if the underlying problem is one of meeting livelihood needs (Belsky, 1992). 
Education of the local people regarding conservation needs to be kept in perspective, and 
aim at changing behavior, not just understanding as one aspect of the broader 
conservation plan. 
1) Slices of Matazamo wood will be taken to schools by the CDRS and used for talks 
about forest and resource protection. Slices of wood will also be used in the visitor 
centers and on an interpretive trail in San Cristobal. 
2) A field trip for school children in the Club Renacer, to learn about local resources. As 
an environmental education project, students could take a field trip to the forest and visit 
the sites of tree cutting. The area near Km 24 of the Baltra Road is easily accessible. The 
students can each adopt a large matazamo. Then, the students can erect a sign that 
explains in their own words why the tree is important to the ecosystem. Environmental 
education field trips in the forest are an excellent way for the children in Galapagos to 
have a different attitude toward, what up to now, has been viewed as just a harvestable 
resource. 
3) The video about matazamo should be used for environmental education work. The 
CDRS has an environmental education program that can use the educational materials in 
the local schools and other organizations. 
4) A commercial for television sponsored by the SPNG clearly explaining the law and 
inviting people to visit the SPNG for more information will generate dialogue. 
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Roles of the Institutions 
An important impediment to sound ecosystem coordination is the lack of conunon 
policy and management goals among the principal organizations administering the 
Galapagos National Park (Varley, 1988). The Ecuadorian government needs to decide if 
the islands are to be completely protected, or maintained as a biosphere reserve, where 
people can extract, use, and be a part of the ecosystem. The CDRS and the SPNG must 
have clearly defined roles regarding both the Government of Ecuador and the local 
people. 
The confusion regarding the roles of the CDRS and the SPNG became apparent 
when local people interviewed for this project suggested that it was the role of the CDRS 
and the SPNG to supply alternative wood resources, if the permit system for the 
matazamo were permanently rescinded. The CDRS was established to coordinate 
scientific work and establish conservation goals, while the SPNG was created to 
implement those programs. With biological conservation as the basic goal, the CDRS is 
not mandated to provide resources for the local population. Currently, it is unclear what 
organizations can be considered players, and it is understandable that the local population 
may have misconceptions. 
Immigration Policy 
Lastly, the need for a strong immigration law that sharply limits the number of 
people allowed to move to, and live in, the islands must be mentioned in any study of 
island resources, local people, and protected areas. The evolutionary record suggests that 
only those species that adapt to their changing environment and exist in harmony with 
that environment survive the test of time. In our recent past, the human species has 
adopted the alternative strategy of adapting their environment to suit their own changing 
needs. Rather than balancing our numbers to match the carrying capacity of our niche, 
we are expanding our niche and increasing the carrying capacity of the environment for 
our species by the application of technology. We are now discovering, however, that 
there is an ultimate limit to how far we can go in this direction without very undesirable 
long-term consequences, and that the time has come to start modifying our behavior to 
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render it more compatible with the environment. This requires a clear identification of 
the maximum level of ecosystem productivity that is compatible with long-term 
maintenance of ecosystem function (Kimmins, 1987). 
Among these changes is the need to acknowledge the limited carrying capacity of 
the delicately balanced, water-limited, semi-arid Galapagos Islands. Semi-arid forests are 
delicate, and sustainable use, though poorly understood, is unlikely (Walker, 1979). The 
impact of resource-users on the matazamo in the special use zones points to the changes 
that CMi affect an area in just 30 years; there are few large trees left. It is unreasonable to 
expect this ecosystem to provide an unlimited amount of matazamo to satisfy a 
population that is growing as quickly as the current trend on the islands. A growing 
population puts tremendous pressure on the resource manager's ability to predict 
sustainable use of a resource. 
Interviews with long time pioneer residents point to another component of recent 
population growth; that new migrants do not have an understanding nor respect for the 
land. This different attitude towards living in the Galapagos creates conflict between 
residents. Unchecked migration to the islands creates both elevated resource pressure and 
societal unrest. 
Summary and Conclusions 
Though world-renowned for biological uniqueness and diversity, the ecosystem of 
the Galapagos Islands is in danger. Once considered a highly protected area, unwise 
human use has placed tremendous pressure on island resources. 
While parks and protected areas are a traditional approach to conservation, many 
protected areas, like the Galapagos Islands, face new challenges in resource management. 
The goal is the long-term sustainability of the Park. Conservation efforts must therefore 
require a perspective that stretches beyond park boundaries and involves national polices 
as well as programs affecting rural communities (Wells and Brandon, 1992). The 
conservation and resource management of matazamo on Santa Cruz Island typifies the 
challenges associated with protected areas and local conmiunities. 
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The following summarized recommendations may help protect matazamo, which 
is a component of the Galapagos ecosystem: 
1) Prohibit the exportation of matazamo to Isabela Island. Adequate biological 
information does not exist at this time to understand the effects this wood use would have 
on the ecosystem. 
2) Encourage citizen participation in developing a matazamo management plan. 
Suggestions include meetings with boat builders and carpenters who use the tiniber. A 
meeting with the matazamo cutters would be beneficial to discuss livelihood needs, wood 
use, and conservation laws within the national park. Alternatives to using large 
matazamo timber must be discussed. 
a) Reopen the area from Km 27 to Km 30 for local wood gathering. Local 
residents may still use the matazamo, providing the SPNG, the CDRS and local residents 
are willing to participate in the following management strategies. 
b) Enforcing park boundaries and laws. Input from local people will help identify 
conflicts and will increase the success of the SPNG in this endeavor. 
c) Education about the matazamo from a natural history perspective will help to 
increase awareness. 
d) Define the role of the Park institutions to promote understanding by everyone 
participating in the resource management process, local residents especially. 
3) An immigration policy. Any recommendations to help mitigate resource use will 
come to nothing in the face of rampant population growth. 
In our own practical way we know that man is both a destroyer and a creator of 
natural resources and is unlikely to ever be otherwise (Firey, 1960). If acted upon 
quickly, the matazamo forest on Santa Craz Island can continue to be a living reminder 
of past resource use and present resource conservation and management. 
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Appendix A: Suggestions for biological studies 
The forest is a complex biological and physical system in which there is an 
enormous variety of interactions and interdependencies among the different parts. In order 
for matazamo to be managed sustainability, there must be a good working knowledge of the 
structure, function, and spatial variability of the forest. Ecological data on matazamo is 
lacking; there is an important need for more research. 
Dr. Paul Alaback, a forest health expert at the University of Montana School of 
Forestry suggests that before you can manage a timber resource, these components must be 
understood: 
1) reproductive biology - all the steps of what it takes to grow a tree in the wild-
germination ecology 
2) productivity a) how fast does it grow b) how is the growth rate limited? c) does it grow 
some places better than others? Why? d) mortality 
3) interactions in the ecosystem 
4) genetics, genetic diversity 
5) tree effects-food resources and wildlife in particular 
6) establishment-possible high mortality of seedlings 
I suggest the following actions: 
1) A definitive study of the population biology of th^e matazamo needs to be completed. 
2) High quality aerial photographs should be made of Santa Cruz Island. 
3) This study began a monitoring program of some matazamo trees growing at the CDRS. 
This monitoring should continue for information regarding growth patterns. Information 
about mature trees that can be positively dated would be very important to understanding 
the life cycle and growth patterns of these trees. An effort should be made to try to find 
people who have a documented planting record of any matazamo trees over ten years of 
age. For example, the tree in front of the Ninfas hotel. In 1935-36, when Carmen 
Angermeyer (a long time Galapagos resident) first saw the tree, it was approximately 5 cm 
in diameter, and approximately 2 m tall. An interviewee, a local carpenter, has also 
measured that tree. Unfortunately, this tree is now totally surrounded by concrete. 
4) The information as to the lack of recruitment in the Salasaca and El Carmen area needs 
to be studied in greater detail to understand these areas. I recommend a site specific 
regeneration study. This project would be an excellent CDRS volunteer project. 
5) A study is needed of the geographic distribution of the size classes of trees on Santa Cruz 
Island. Priority should be given to this project, as the forests on Santa Cruz, as well as the 
other islands, are the only harvestable terrestrial resource. Any exploitation that is 
happening, including the current selective mining of the matazamo, needs to be 
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documented. Preliminary observations confirmed how little we know about the actual 
status of the matazamo. According to a reliable source (pers. comm., anonymous, 1995), 
the area of El Carmen has the largest matazamo on the island that is easily accessible for 
selective harvesting by illegal tree cutters. This should be a study area as soon as possible. 
6) Sustainable land use systems are urgently needed for dry forests. The matazamo is in the 
family Leguminosae, that fixes nitrogen in the soil. Nitrogen fixers often require natural 
disturbance, and therefore long term monitoring studies that include rare events or extreme 
years which may be of great significance in controlling the stmcture and function of the 
tropical dry forest. 
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Appendix B: Interview Guide 
Four Groups: 
A) Wood Users 
B) Wood Buyers 
C) The SPNG 
D) Pioneer Residents- people who have been on Santa Cruz Island more than 6 years 
Common Questions Asked Of All Persons: 
1) Where are you originally from? 
2) How long have you been here? 
3) Why did you come here? 
4) What kind of work do you do here? 
Main Interview Themes: 
1) Thoughts about living in the Galapagos 
2) Matazamo use on Santa Cruz Island 
A) Wood Users - people who provide services; boat builders, construction people, wood 
cutters and sellers, carpenters 
1) How do you like living here? 
2) Why live here now? (opportunity, better money, safer..?) 
3) What services do you provide? 
4) Why do you (buy, sell, build with) Matazamo? 
5) Is working with Matazamo profitable? 
6) Who or what determines the price? 
7) Is Matazamo easy to obtain? Have you noticed if the wood is harder to obtain than when 
you started? How did you get it? What people are involved? (Names are not important 
here. I am looking for what kind of people, ie. farmers, landowners, carpenters, etc.) How 
much is it? What are the benefits of using Matazazamo? 
8) Is there a certain group who sells (buys, obtains) the wood? Why? Will this change? 
9) What do you see as the potentials and problems with Matazamo? 
10) Are there laws here on Santa Cruz that govern the use of Matazamo? 
11) Why do you think the National Park has rules about the use of Matazamo? 
B) Wood Buyers - people who purchase wood products from the people who provide 
services; boat owners, furniture buyers, etc. 
1) How do you like living here? 
2) Why live here now? (opportunity, better money, safer..?) 
3) Why did you decide to use Matazamo? 
4) Was it easy to obtain? Where did you buy it? 
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5) Matazamo is a native wood. What do you think the park's role is in terms of the uses of 
Matazamo? 
6) Do you see Matazamo wood as a rare or special addition to your house? 
7) What are the benefits of using Matazamo? 
C) Galapagos National Park Service (SPNG)- park wardens and Director 
1) How long have you worked for the SPNG? 
2) How do you feel about living here? 
3) What was the SPNG position on Matazamo in the past? Now? 
4) Is it an important issue? Why? 
5) What do you think should be done to protect Matazamo? 
6) What kind of enforcement is practiced? 
7) What are the main obstacles in Matazamo protection? 
8) Please add any other information about this issue 
D) Pioneer residents-people who have been here more than 6 years 
1) What brought you here? 
2) How do you feel about living here? 
3) Has the relationship of people to the land here in Santa Cmz changed during your time 
here? How? 
4) Is conservation of the Islands important to your quality of life here? Why or why not? 
5) Do you, or have you, used Matazamo? Why? 
6) Is Matazamo an important issue? 
7) Who do you think cuts the wood? Buys the wood? Why? 
8) Do you think there is a need for rales in regard to Matazamo use? If yes, why do you 
think people keep taking the wood illegally? 
9) What is the park's role in conservation in the management of Matazamo? 
